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(54) METHOD FOR MANUFACTURING PRODUCT, METHOD FOR MANUFACTURING ALIGNER, 
ALIGNER, AND METHOD FOR MANUFACTURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively manufacture an aligner 
without using a dedicated large- sized adjusting jig. 
SOLUTION: In a method for manufacturing an aligner, a reticle R1 
held by a reticle stage system RST is illuminated via illumination 
systems IL1, IL2 with exposed lights from an exposure light 
source 16, and images of a pattern of the reticle R1 are projected 
on a wafer W1 held by a wafer stage system WST via a projection 
optical system PL In a first manufacturing line, a main body 
module which comprises a frame caster 2, a main body support 
part 3, a main body column 5 and the like is assembled, and an 
illumination system and the projection optical system PL are 
mounted to this main body module. Thereafter, stage modules 
(the reticle stage system RST and the wafer stage system WST) 
which are regulated to assemble by use of another main body 
module in another second manufacturing line are mounted to the 
main body module of the first manufacturing line. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of manufacturing the product containing a body and the 1st 
module. In two or more Rhine It includes attaching manufacturing said 1st module and said 1st module to 
said body, respectively, the sequence of two or more of said Rhine is shifted in time, and it transports to 
Rhine where said 1st module manufactured in Rhine of 1 is another — having — this — the manufacture 
approach of the product characterized by being attached to said body on another Rhine. 
[Claim 2] said two or more Rhine — the 1st line and the 2nd line — containing — this — by the 1st and 
the 2nd line The 2nd module is manufactured [ manufacturing said 1st module, respectively ]. And 
attaching said 1st module to said body is performed repeatedly. Said sequence of the 1st line and said 
2nd line is shifted in time. Said 1st module manufactured by said 2nd line is transported to said 1st line, 
and it is attached to said body on said 1st line. The manufacture approach of the product according to 
claim 1 which said 1st module manufactured by said 1st line is transported to said 2nd line, and is 
attached to said body on said 2nd line. 

[Claim 3] The manufacture approach of a product according to claim 2 that said product is an aligner, said 
body is the body frame of an aligner, said 1st module is a stage system, and said 2nd module is an 
illumination system. 

[Claim 4] The manufacture approach of the product according to claim 3 which said stage system 
assembled by said 2nd line is conveyed by said 1st line, and it is attached to said body by said 1st line, 
and said stage system is subsequently assembled by said 1st line, and is conveyed by said 2nd line after 
performing assembly of said body, and assembly of said illumination system by said 1st line. 
[Claim 5] The manufacture approach of a product according to claim 4 that assembly of said body and 
assembly of said stage system are performed by said 2nd line, convey said assembled stage system to 
said 1st line, and said stage system subsequently assembled by said 1st line is conveyed by said 2nd line. 
[Claim 6] The manufacture approach of a product according to claim 5 that a projection system is carried 
in said body in each Rhine before said stage system is conveyed by the 1st and said 2nd line from said 
2nd [the ] and the 1st line, respectively. 

[Claim 7] The manufacture approach of the product according to claim 5 which the stage system for 
adjustment is carried in said body in each Rhine before said stage system is conveyed by the 1st and said 
2nd line from said 2nd [ the ] and the 1st line, respectively, and is removed after the completion of 
adjustment. 

[Claim 8] The manufacture approach of a product including the stage to which said stage system moves 
the body which has an imprint pattern, and the stage which moves an exposed body according to claim 3. 
[Claim 9] The manufacture approach of the aligner characterized by facing equipping a body frame with 
the various device sections, respectively, and finishing setting up an aligner in two or more production 
lines in the manufacture approach of the aligner which exposes a body through a projection system with 
an exposure beam, and using the predetermined device section in which rigging was performed with the 
production line of 1 as the device section of the aligner under rigging with other production lines. 
[Claim 10] Said predetermined device section is the manufacture approach of the aligner according to 
claim 9 characterized by being the stage system which positions said body. 

[Claim 11] It is the manufacture approach of the aligner which exposes the 2nd body through the 1st body 
and a projection system with an exposure beam. The 1st process which finishes setting up the 1st body 



frame of said aligner on the 1st production tine, and the 2nd process which finishes setting up the 2nd 
body frame of said aligner on the; 2nd production line; In said 1st production line The 3rd process which 
performs rigging of the illumination system which carries the stage for the 1st adjustment in the location 
in which the stage for positioning of said 1st body of said 1st body frame is laid and is carried in said 1st 
body frame; In said 2nd production line The 4th process which performs rigging of the stage system which 
performs positioning of said 1st body and said 2nd body using said 2nd body frame; in said 1st production 
line, while removing said stage for the 1st adjustment from said 1st body frame The manufacture 
approach of the 5th process which carries said projection system and said stage system removed from 
said 2nd body frame in said 1st body frame, and finishes setting up the 1st aligner, and the aligner which 

has;. , . , 0 ■ 

[Claim 12] The manufacture approach of an aligner according to claim 11 of performing rigging ot the ^no- 
aligner in said 2nd production line using said 2nd body frame following said 5th process. 
[Claim 13] The stage for the 2nd adjustment is carried in the location in which the stage for positioning of 
said 2nd body of said 1st body frame is laid, the [ to which said 5th process carries said projection 
system in said 1st body frame ] — 1 secondary process and; — the [ which adjusts said projection 
system ] — 2 secondary processes and; — the [ which removes said stage for the 1st and 2nd 
adjustments from said 1st body frame ] — 3 secondary processes and; — on said 1st body frame the 
[ which carries said stage system removed from said 2nd body frame ] — the manufacture approach of an 
aligner according to claim 11 of having 4 secondary processes and;. 

[Claim 14] Said stage for the 1st aojustment is the manufacture approach of the aligner according to 
claim 11 which has the photodetector which detects the exposure beam which passed through the 
movable pinhole and this pinhole two-dimensional in respect of the optical Fourier transform, and 
measures dispersion in the coherence factor of said illumination system using this stage for adjustment 
[Claim 15] Said aligner is an aligner of the scan exposure mold exposed by carrying out the synchronized 
drive of said 1st body and said 2nd body to a predetermined scanning direction. Said stage for the 1st 
adjustment The manufacture approach of the aligner according to claim 11 which has the photodetector 
which detects the exposure beam which passed through the movable pinhole and this pinhole to the non 
scanning direction which intersects said scanning direction, and measures two-dimensional illuminance 
unevenness substantially [ said illumination system ] using this stage for adjustment. 
[Claim 16] The manufacture approach of the aligner according to claim 13 which includes further the 
process which performs rigging of the illumination system which carries said removed stage for the 1st 
adjustment in the location in which the stage for positioning of the 1 st body of the 2nd body frame is laid, 
and is carried in the 2nd body frame in said 2nd production line in said 2nd production line after removing 
said stage system from the 2nd body frame. 

[Claim 17] The manufacture approach of the aligner according to claim 16 which includes further the 
process which carries said removed stage for the 2nd adjustment in the location in which the stage for 
positioning of said 2nd body of said 2nd body frame is laid, and adjusts said projection system to it in said 
2nd production line. . 
[Claim 18] Said aligner is an aligner of the scan exposure mold exposed by carrying out the synchronized 
drive of said 1st body and said 2nd body to a predetermined scanning direction. Said stage for the 1st 
adjustment The manufacture approach of the aligner according to claim 1 1 which has the photodetector 
which detects the exposure beam which passed the movable slit and this slit to the non-scanning 
direction which intersects said scanning direction, and measures two-dimensional illuminance unevenness 
substantially [ said illumination system ] using this stage for adjustment. 

[Claim 19] The manufacture approach of an aligner according to claim 11 of adjusting said stage system 
with which said 2nd body frame is equipped based on the physical relationship of said 1st body frame and 
said stage for the 1st adjustment. 

[Claim 20] The manufacture approach of an aligner according to claim 13 of adjusting said stage system 
with which said 2nd body frame is equipped based on the physical relationship of said 1st body frame and 
said stage for the 2nd adjustment 

[Claim 21] The partial illumination system by the side of said 1st body of said illumination system is the 
manufacture approach of an aligner according to claim 20 of it being equipped possible [ a slide ] to said 
1st body frame, and making said partial illumination system shunting at the time of the attachment and 
detachment of said stage for the 1st adjustment to said 1 st body frame, and wearing of said stage 



[Claim 22] The illumination system which is the aligner which exposes the 2nd body through the 1st body 
and a projection system with an exposure beam, and illuminates said 1st body with said exposure beam 
including the partial illumination system which can be slid to a body frame and; this body frame; the aligner 
which has the stage system which can equip said body frame in the condition that said partial illumination 
system has shunted to said body frame, and performs positioning of said 1st body and the 2nd body, and;. 
[Claim 23] [t is the aligner according to claim 22 with which said stage system is equipped with the 1st 
stage and the 2nd stage which perform positioning of said 1st body and the 2nd body, respectively, said 
2nd stage is supported so that it may be hung to said body frame, and said 1st stage is supported through 
a vibrationproofing member to said body frame. 

[Claim 24] It is the aligner according to claim 22 with which said body frame has a base member, the part 
I material laid through a vibrationproofing member to this base member, and the part II material laid 
through a vibrationproofing member to this part I material, said partial illumination system of said 
illumination system is supported by the upper part of said part II material, and said projection system is 
supported by the pars basilaris ossis occipitalis of said part II material. 

[Claim 25] It is the aligner according to claim 24 with which said stage system is equipped with the 1st 
stage and the 2nd stage which position said 1st body and 2nd body, and said 1st stage is laid through a 
vibrationproofing member to said part I material. 

[Claim 26] It is the aligner according to claim 24 with which said stage system is equipped with the 1st 
stage and the 2nd stage which position said 1st body and 2nd body, and said 1st stage is laid in said 
partial illumination system and juxtaposition to said part II material. 

[Claim 27] The aligner according to claim 22 with which said illumination system is equipped with the guide 
shaft to which said partial illumination system is made to slide to the supporter and this supporter which 
support said partial illumination system. 

[Claim 28] It is the aligner which illuminates the 2nd body through the 1st body and a projection system 
with an exposure beam. A base member, A body frame equipped with the part I material laid through the 
1st vibrationproofing member to this base member; As opposed to said part I material The 1st stage which 
is supported by the part U material and the; aforementioned part I material which are laid through the 2nd 
vibrationproofing member and hold said projection system, and positions said 1st body; It has the 2nd 
stage and; which are supported and position said 2nd body so that it may be hung to said part I material. 
Said 1st stage and said 2nd stage are an aligner supported removable to said part I material, respectively. 
[Claim 29] Said 1st stage is an aligner according to claim 28 supported through the 3rd vibrationproofing 
member to said part I material. 

[Claim 30] Said 1st stage is an aligner [claim 31] according to claim 28 supported by said projection 
system and juxtaposition to said part It material. The aligner according to claim 28 with which the sensor 
for detecting one [ at least ] location of said 2nd stage and said 2nd body is formed in said part II 
material. 

[Claim 32] Said 2nd stage is an aligner according to claim 28 which is stage equipment of a double stage 
method. 

[Claim 33] The device manufacture approach which includes the process which imprints a device pattern 
on a work piece using an aligner according to claim 22 or 28. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] e , 

[Field of the Invention] This invention relates to the manufacture approach of the aligner used in case a 
mask pattern is imprinted on a substrate about the manufacture approach of the product on the 
production line which has the process which builds a module into a body at the lithography process for 
manufacturing devices, such as a semiconductor device, image sensors (CCD etc.), a liquid crystal display 
component, a plasma display component, or the thin film magnetic head, especially. Furthermore, this 
invention relates to the aligner manufactured using the manufacture approach, and the device 
manufacture approach using the aligner. 

[0002] . 
[Description of the Prior Art] At the photolithography process for manufacturing a semiconductor device 
etc., in order to imprint the patterns (or photo mask etc.) of the reticle as a mask on the wafers (or glass 
plate etc.) as a substrate, the aligner of an one-shot exposure mold (stepper mold) or scan exposure 
molds (step - - scanning method, etc.) is used. Since it is increasingly made detailed and corresponds to 
the semiconductor device to integrate highly in these aligners, exposure wavelength is 193nm of 248nm to 
ArF excimer laser of KrF excimer laser, and F2. It has short-wavelength-ized even to a vacuum ultraviolet 
area like 157nm of laser. Recently, since the numerical aperture of extent which exceeds 0.65 with a still 
larger visual field is needed, projection optics is being enlarged considerably. In addition, in the aligner of a 
scan exposure mold, by making into a scanning direction the direction which intersects perpendicularly in 
the largest direction of the visual field of projection optics, enlargement of projection optics is suppressed 
in the practical range, and the exposure to the shot field of required magnitude is possible. 
[0003] Moreover, after the conventional aligner installed the column of a core box on the surface plate 
and generally installed the wafer stage system in the center section of the column, it was manufactured 
by including it in it, as each device section, such as projection optics, a reticle stage system, and an 
illumination-light study system, is accumulated on the column one by one. And when incorporating each 
device section, measurement for checking mutual physical relationship etc. if needed was performed, and 
adjustment of physical relationship etc. was performed based on this measurement result. In this case, the 
rough assembly was beforehand performed on the fixture for adjustment of the dedication arranged in the 
location where a wafer stage system and a reticle stage system are different from the location in which 
that surface plate is installed. 

E° 004 3 • , r k 

[Problem(s) to be Solved by the Invention] While accumulating the conventional aligner one by one, 
accumulating each device section and being manufactured by the method like the above, as for the stage 
system, the assembly was beforehand performed using the adjustment fixture of dedication. Since raising 
a throughput is also called for while the exposure light source and projection optics have enlarged the 
latest aligner about this, in order to raise the operation effectiveness of the projection optics, making a 
wafer stage system into the double stage method which uses two sets of movable stages is proposed. By 
this method, a throughput can be raised by performing exchange of the wafer on the movable stage of 
another side, and alignment during exposure of the wafer on one movable stage. Similarly, the double 
holder method which can hold the reticle of two sheets is being adopted on one set of a movable stage so 
that the reticle of two sheets can be used for a reticle stage side by turns, for example. In addition, the 



double stage approach is indicated by the international public presentation (WO) 98 / No. 24115, or the 
international public presentation (WO) 98 / No. 40791 (corresponding U.S. Pat. No. 6,262 t 796), for 
example, and the double holder approach is indicated by JP,10-209089,A (corresponding U.S. Pat. No. 

6,327,022) etc. . 
[0005] However, where a wafer stage system and a reticle stage system are enlarged in this way, when a 
stage system shall be assembled using the adjustment fixture of dedication like before, the adjustment 
fixture of the dedication is enlarged and there is un-arranging [ that the installation area of the 
manufacturing facility of an aligner becomes large too much as a whole ]. Furthermore, preparing the 
adjustment fixture's of such large-scale dedication for every various models of aligner having also un- 
arranged [ that the manufacture effectiveness of an aligner falls for the activity ], if the adjustment fixture 
of such dedication shall be prepared while it is also difficult. On the other hand, if those stage systems 
are directly assembled on a column, without using an adjustment fixture, it will become the hindrance of 
adjustment of other device sections, such as an illumination system and a projection system, or an 
attachment activity. Moreover, before attaching to an aligner, it is necessary to carry out the performance 
evaluation of those stage systems as a simple substance. For this reason, those stage systems needed to 
be introduced into the aligner after assembling beforehand as a module. 

[0006] Moreover, in order for the latest aligner to improve exposure precision (imprint fidelity, 
superposition precision, etc.), adopting the structure which can mitigate the effect of vibration as much as 
possible is called for. Especially, since a reticle and a wafer are scanned considering the scale factor of 
projection optics as a velocity ratio during exposure in the aligner of a scan exposure mold, it is necessary 
to reduce vibration produced in the acceleration and deceleration etc. However, in the aligner of structure 
which accumulates each device section one by one on a surface plate, while vibration generated by the 
stage system tends to be transmitted mutually, there is un-arranging [ that the vibration tends to get 
across also to projection optics ]. 

[0007] Then, although development of the structure where the effect of vibration can be reduced rather 
than before about an aligner is performed, even if it is such structure, it is the highest possible 
manufacture effectiveness, namely, it is desirable that each aligner can be manufactured as a whole in a 
short time. This invention sets it as the 1st purpose to offer the manufacture approach that products, 
such as an aligner, can be manufactured efficiently, without using the large-sized adjustment fixture of 
dedication in view of this point. 

[0008] Furthermore, this invention sets it as the 2nd purpose to offer the manufacture approach of an 
aligner that the aligner of the structure where the effect of vibration can be reduced can be manufactured 
efficiently. Furthermore, this invention aims also at offering the aligner of structure suitable for 
manufacturing by such manufacture approach, and the manufacture approach of the highly precise device 
using this aligner. Still more nearly another purpose of this invention is to raise the working efficiency and 
productivity in the production line which has the process which attaches a module to the body of a 
product. 

[0009] , , . . . 

[Means for Solving the Problem] The manufacture approach of the product by this invention is the 
manufacture approach of manufacturing the product containing a body and the 1st module, and are two or 
more Rhine. It includes attaching manufacturing the 1st module (91 A, 91B) and the 1st module to a body 
(90A, 90B), respectively. The sequence of two or more of those Rhine is shifted in time, and the 1st 
module (91A) manufactured in Rhine of 1 is transported to another Rhine, and is attached to a body (90B) 
on another Rhine. 

[0010] According to the manufacture approach of this invention, compared with the case where the 1st 
module is manufactured out of Rhine, a manufacture tooth space and the fixture for the 1st module 
manufacture become unnecessary. Moreover, the manufacture approach of this invention is suitable for 
the production line which needs to introduce or remove a predetermined module by assembly completion 
of a final product at the suitable stage for a body. For example, in the production line of specific products, 
such as a manufacturing installation of a semi-conductor, there may be the need of removing a 
predetermined module from a body for those property adjustments in order to attach other module and 
components to a body once building a predetermined module into a body, when the installation to the 
body of a predetermined module must be delayed, by the time attachment by other modular assembly or 
bodies is completed. In this invention, since the sequence of each Rhine shifts in time and is performed, 



the 1st module assembled in Rhine to the timing demanded where it is another to build the 1st module 
into a body in Rhine of 1 is conveyed in the Rhine of 1. For this reason, an activity like the manufacture of 
other modules performed by that timing in Rhine of 1 or adjustment is not blocked. Furthermore, the 
mass-production effectiveness of the product by two or more Rhine can be further raised by adjusting 
the time lag of the sequence of two or more Rhine to suitable relation. 

[0011] In this invention, two or more Rhine contains the 1st line and the 2nd line. By the 1st and the 2nd 
line The 2nd module (ILL IL2) is manufactured [ manufacturing the 1st module (91A 91B), respectively, 3, 
And attaching the 1st module to a body (90A, 90B) is performed repeatedly. The sequence of the 1st line 
and the 2nd line is shifted in time, and the 1st module (91 B) ******(ed) the 2nd line is transported to the 
1st line, and it is attached to a body (90A) on the 1st line. The 1st module (91 A) manufactured by the 1st 
line is transported to the 2nd line, and may be made to be attached to a body (90B) on the 2nd line. 
[0012] In the above-mentioned approach, as an example, the product is an aligner, the body is with [ of an 
aligner ] body frame **, the 1st module is a stage system, and the 2nd module is an illumination system. 
The stage system includes the stage which moves the body which has an imprint pattern as an example, 
and the stage which moves an exposed body. In this case, since the body frame of a certain production 
line is used as an adjustment fixture of that predetermined device section, it becomes unnecessary to 
prepare an exclusive large-sized adjustment fixture separately, and an aligner can be manufactured 
efficiently. Since the stage system is enlarged, if it becomes unnecessary to prepare an exclusive 
adjustment fixture by this invention especially when the stage system is for example, a double holder 
method or a double stage method, costs, such as a manufacturing facility, can be reduced greatly. 
[0013] In this specification, a "production line" is a concept not only including the activity area which 
does assembly and an attachment activity but the activity area which does the attachment activity to the 
assembly and other components of each part article, or a body in the partition or two or more partitions 
of 1 using handicraft, a machine, or a robot, moving conveyor method ******, a module, an assembly, etc. 
to an activity site. For example, with the production line of an aligner, each body frame of an aligner is 
installed and one partition in the clean room to which assembly of an aligner is performed there is also 
included. 

[0014] Next, the manufacture approach of the 1st aligner of this invention In the manufacture approach of 
the aligner which exposes a body (W1) through a projection system (PL) with an exposure beam It faces 
equipping a body frame (90A, 90B) with the various device sections, respectively, and finishing setting up 
an aligner in two or more production lines. The predetermined device section (91 B) in which rigging was 
performed with the production line of 1 is used as the device section of the aligner under rigging with 
other production lines. According to this this invention, since the body frame of a certain production line 
is used as an adjustment fixture of the predetermined device section, it becomes unnecessary to prepare 
an exclusive large-sized adjustment fixture separately, and an aligner can be manufactured efficiently. 
[0015] In this case, an example of that predetermined device section is a stage system which positions 
that body. Next, the manufacture approach of the 2nd aligner by this invention In the manufacture 
approach of the aligner which exposes the 2nd body (W1) through the 1st body (R1) and a projection 
system (PL) with an exposure beam The 1st process which finishes setting up the 1st body frame (90A) 
of the aligner on the 1st production line (step 101), In the 2nd process (step 121) which finishes setting 
up the 2nd body frame (90B) of the aligner on the 2nd production line, and its 1st production line The 
stage (RSTA) for the 1st adjustment is carried in the location in which the stage for positioning of the 1st 
body of the 1st body frame is laid. In the 3rd process (step 102,103) which performs rigging of the 
illumination system (IL1, IL2) carried in the 1st body frame, and its 2nd production line In the 4th process 
(steps 122-124) which performs rigging of the stage system (91B) which performs the 1st body and 
positioning of the 2nd body using the 2nd body frame, and its 1st production line While removing the stage 
for the 1st adjustment from the 1st body frame It has the 5th process (steps 105-107) which carries the 
stage system (91 B) removed from the projection system (PL) and its 2nd body frame in the 1st body 
frame, and finishes setting up the 1st aligner. 

[0016] Since the stage system (91 B) assembled and adjusted using the 2nd body frame (90B) with the 
2nd production line is included in the 1st body frame (90A) of the 1st production line according to this 
this invention, it is not necessary to prepare an exclusive adjustment fixture large-sized for adjustment of 
the stage system. In this case, it is desirable to perform rigging of the 2nd aligner in that 2nd production 
line using that 2nd body frame (90B) following that 5th process (steps 1 26-1 29). By this, an aligner can be 



manufactured continuously. _ . JVomo ac 

[0017] the [ moreover. / to which the 5th process carries the projection system in the 1st body frame as 
an example ] - with 1 secondary process (step 105) The stage (WSTA) for the 2nd adjustment is earned 
in the location in which the stage for positioning of the 2nd body of the 1st body frame is laid, the L which 
adjusts the projection system ] - the [ 2 secondary processes (step 106) and / which removes the stage 
for the 1st and 2nd adjustments from the 1st body frame ] — with 3 secondary processes (first portion of 
step 107) the [ which carries the stage system removed from the 2nd body frame in the 1st body frame j 
— it has 4 secondary processes (second half section of step 107). Moreover, after removing the stage 
system from the 2nd body frame, you may make it include further the process which performs rigging of 
the illumination system which carries the removed stage for the 1st adjustment in the location i in which 
the stage for positioning of the 1st body of the 2nd body frame is laid, and is carried in the 2nd body 
frame in the 2nd production line in the 2nd production line. Furthermore, you may make it include the 
process which carries the removed stage for the 2nd adjustment in the location in which the stage for 
positioning of the 2nd body of the 2nd body frame is laid, and adjusts the projection system to it. 
[001 8] Thus, when detaching and attaching the stage for the 1 st and 2nd adjustments as for the 
structure of the aligner, it is desirable that it is the structure which supports so that the stage for the <>nd 
body may be hung at the pars basilaris ossis occipitalis of the body frame instead of the structure which 
accumulates each device section one by one on a predetermined base member, and supports the stage 
for the 1st body in the upper part of a body frame. Since such structure is also the structure where the 
effect of vibration can be reduced, it can manufacture efficiently the aligner of the structure where the 
effect of vibration can be reduced by this invention. 

[0019] In this case, that stage for the 1st adjustment has the photodetector (68) which detects the 
exposure beam which passed through a movable pinhole (64a) and this pinhole two-dimensional as an 
example in respect of the optical Fourier transform, and can measure dispersion in the coherence factor 
of that illumination system using this stage for adjustment 

[0020] When it is the aligner of the scan exposure mold with which the aligner is exposed by carrying out 
the synchronized drive of the one body and its 2nd body to a predetermined scanning direction, moreover, 
the stage for the 1st adjustment A pinhole movable to the non-scanning direction which intersects the 
scanning direction as an example (64a), It has the photodetector (68) which detects the exposure beam 
which passed through this pinhole, and two-dimensional illuminance unevenness can be measured 
substantially [ that illumination system ] using this stage for adjustment. 

[0021] Moreover, that stage for the 1st adjustment has the photodetector (71) which detects the 
exposure beam which passed a movable slit (64b) and this slit to the non-scanning direction which 
intersects that scanning direction as other examples, and can measure two-dimensional illuminance 
unevenness substantially [ that illumination system ] using this stage for adjustment. Moreover, it is 
desirable to adjust the stage system with which the 2nd body frame is equipped based on the physical 
relationship of the 1st body frame and its stage for the 1st adjustment, and it is desirable to adjust 
similarly the stage system with which the 2nd body frame is equipped based on the physical relationship 
of the 1 st body frame and its stage for the 2nd adjustment. 

[0022] Moreover as for the partial illumination system by the side of the 1st body of the illumination 
system (IL2) it is desirable for it to be equipped possible [ a slide ] to the 1st body frame (90A). and to 
make the partial illumination system shunt at the time of the attachment and detachment of the stage for 
the 1st adjustment to the 1st body frame and wearing of the stage system. By this, attachment and 
detachment of the stage for adjustment and loading of the stage system become easy. 
[0023] Next the 1st aligner of this invention is set to the aligner which exposes the 2nd body (WD 
through the'lst body (R1) and a projection system (PL) with an exposure beam. A body frame (90A) and 
the illumination system which illuminates that 1st body with that exposure beam including the partial 
illumination system (IL2) which can be slid to this body frame (IL1. IL2). When the partial illumination 
system has shunted to the body frame, the body frame can be equipped, and it has the stage system 
(RST WST) which performs positioning of the 1 st body and the 2nd body. 

[0024] Since this aligner can carry the stage for adjustment easily instead of the stage system in the 
condition of having made the partial illumination system shunting, it can be- manufactured by the 
manufacture approach of the aligner of this invention. Moreover, the stage system is equipped with the 
1st stage (RST) and the 2nd stage (WST) which perform positioning of the 1st body and the 2nd body, 



respectively, the 2nd stage is supported so that it may be hung to the body frame, and as for the 1st 
stage, it is desirable to be supported through a vibrationproofing member (5 or 7) to the body frame. 
[0025] Moreover, the part I material in which that body frame is laid through a vibrationproofing member 
(4) to a base member (3) and this base member as an example (5), It has the part II material (13, 14, 25) 
laid through a vibrationproofing member (6) to this part I material, that partial illumination system of that 
illumination system is supported by the upper part of that part II material, and that projection system is 
supported by the pars basilaris ossis occipitalis of that part 11 material. 

[0026] Moreover, the stage system of the is equipped with the 1st stage and the 2nd stage which perform 
positioning of the 1st body and the 2nd body, respectively, and the 1st stage (RST) is laid through a 
vibrationproofing member (7) to the part I material as an example. Moreover, the 1st stage is laid in the 
partial illumination system and juxtaposition to the part II material as another example. 
[0027] Next, the 2nd aligner of this invention is set to the aligner which illuminates the 2nd body (W1) 
through the 1st body (R1) and a projection system (PL) with an exposure beam. A body frame equipped 
with a base member (3) and the part I material (5) laid through the 1st vibrationproofing member (22) to 
this base member, The part II material which is laid through the 2nd vibrationproofing member (6) to the 
part I material, and holds the projection system (13, 14, 25), The 1st stage which is supported by the part 
I material and positions the 1st body (RST), It has the 2nd stage (WST) which is supported and positions 
the 2nd body so that it may be hung to the part I material, and the 1st stage and its 2nd stage are 
supported removable to the part I material, respectively. 

[0028] Since this aligner is supported so that the 2nd stage may be hung, and the 1st stage is mostly 
supported by the symmetry in it and the vertical direction, the effect of the vibration to mutual 
propagation-comes to be hard, and can reduce the effect of vibration. Moreover, those stages are easy to 
detach and attach, and since they can carry the stage for adjustment easily instead of being those stages, 
they can be manufactured by the manufacture approach of the aligner of this invention. Also in this case, 
when that 1st stage or its 2nd stage is a stage of a double holder method or a double stage method, the 
effectiveness that an exclusive large-sized adjustment fixture is omissible is very large. 
[0029] In this case, that 1st stage is supported through the 3rd vibrationproofing member (7) to that part I 
material as an example. The effect of the mutual vibration between the 1st stage and the 2nd stage is 
further reduced by this. Moreover, the 1st stage is supported by the projection system and juxtaposition 
to the part II material as another example. Since a vibrationproofing member is between the part II 
material and the part I material, the effect of the mutual vibration between the 1 st stage and the 2nd 
stage is further reduced also for this configuration. 

[0030] Moreover, it is desirable to form the sensor (24A) for detecting one [ at least ] location of the 2nd 
stage and its 2nd body in the part II material. The location of that 2nd stage can be adjusted using the 
detection information on this sensor. Moreover, the device manufacture approach of this invention 
includes the process which imprints a device pattern on a work piece (W1) using which aligner of this 
invention. By the device manufacture approach of this invention, a highly efficient device can be 
manufactured with a highly precise or low manufacturing cost. 
[0031] 

[Embodiment of the Invention] Hereafter, with reference to drawi ng 1 - drawing 9 , it explains per example 
of the gestalt of operation of this invention. This example applies this invention, when manufacturing the 
projection aligner of the scan exposure method which consists of step - and a - scanning method. 
Dra win g 1 shows the projection aligner of this example, and the projection aligner of this example is 
installed in the clean room on the floor 1 of a semiconductor device plant as an example in this aVawjng 
i . First, as the exposure light source 16 of the projection aligner, although excimer lasers, such as KrF 
(wavelength of 248nm) or ArF (wavelength of 193nm), are used in this example, it is F2 in addition to it. A 
laser light source (wavelength of 157nm), and Kr2 A laser light source (wavelength of 146nm), the higher- 
harmonic generator of an YAG laser, the higher-harmonic generator of semiconductor laser, or a mercury 
lamp can be used. 

[0032] Incidence of the exposure light IL as an exposure beam injected from the exposure light source 16 
at the time of exposure is carried out to the 1st illumination system IL 1 in the 1st subchamber 17. The 
1st illumination system IL 1 consists of optical integrators (the YUNIFO mizer or homogenized quantity of 
light monitors, adjustable aperture diaphragms, relay lens systems, etc. for a beam matching unit (BMU), 
beam plastic surgery optical system, and illuminance distribution equalization. The injection side of the 1st 



illumination system IL 1 is conjugation mostly with the pattern side (reticle side) of the reticle as the 
illuminated body, the movable field diaphragm 19 is arranged in this injection side, and the illumination 
distribution amendment filter 18 for amending the illumination distribution in a lighting field to the field 
near the incidence side of the movable field diaphragm 19 (field defocused from the conjugation side with 
a reticle side) is arranged. 

[0033] The former movable field diaphragm 19 plays the role which opens and closes a visual field so that 
any patterns other than an original circuit pattern may not be exposed at the time of initiation of the scan 
exposure to each shot field of the wafer as an exposed substrate, and termination. Furthermore, in 
advance of scan exposure, according to the magnitude about the non-scanning direction of the circuit 
pattern for an imprint, the movable field diaphragm 1 9 is constituted also so that the width of face of the 
non-scanning direction of the visual field can be changed. Thus, with the exposure body section, since the 
1st illumination system IL 1 by which the movable field diaphragm 19 which has a possibility of generating 
vibration, at the time of closing motion of a visual field has been arranged is supported as another object 
its exposure precision (superposition precision, imprint fidelity, etc.) in the exposure body section 
improves. 

[0034] Incidence of the exposure light IL which passed the movable field diaphragm 19 is carried out to 
the 2nd illumination system IL 2 in the 2nd subchamber 15 attached in the predetermined column of the 
exposure body section. In addition, some members by the side of injection of the 2nd illumination system 
IL 2 are installed in the exterior of the 2nd subchamber 15 like the after-mentioned. The exposure light IL 
in which the 2nd illumination system IL 2 passed this 2nd illumination system IL 2 including the mirror, 
condensing lens system, and the fixed field diaphragm 21 for a relay lens system and optical-path bending 
illuminates the lighting field of the pattern side (reticle side) of the reticle R1 (or R2) as a mask. The fixed 
field diaphragm 21 of this example is being fixed to the base of the reticle alignment section 20 on which 
the reticle alignment microscope for performing alignment of reticles R1 and R2 is arranged. That is, the 
fixed field diaphragm 21 is arranged on the top face close to reticles R1 and R2 f i.e., the field which 
defocused only the specified quantity from the reticle side. Opening for specifying the lighting field in a 
reticle side to the field of the shape of a slit long and slender to the non-scanning direction which 
intersects perpendicularly with a scanning direction is formed in the fixed field diaphragm 21. In addition, 
the fixed field diaphragm 21 may be arranged near [ near the conjugation side with a reticle side (for 
example, the installation side of the movable field diaphragm 19) ]. Moreover, an illumination system 
(illumination-light study system) is constituted from the 1st illumination system IL 1 and the 2nd 
illumination system IL 2 by this example. _ 
[0035] Under the exposure light IL. the image of the pattern in the lighting field of a reticle R1 (or R2) 
Through the projection optics PL as a projection system for exposure, it is the projection scale factor 
beta (beta is 1/4 time or 1/5 time), and is projected on the exposure field of the shape of a slit on the 
wafer (wafer) W1 (or W2) with which the photoresist as a sensitization substrate (exposed substrate) was 
applied. The pattern image of a reticle R1 is imprinted by one shot field on a wafer W1 by carrying out the 
synchronized drive of the projection scale factor beta to a predetermined scanning direction in this 
condition by making a reticle R1 and a wafer W1 into a velocity ratio. Reticles R1 and R2 correspond to 
the 1st body of this invention, wafers W1 and W2 are equivalent to the 2nd body of this invention, and 
wafers W1 and W2 are disc-like substrates, such as semi-conductors (silicon etc.) or SOI (silicon on 
insulator). 

[0036] Although later mentioned about the configuration of projection optics PL The non-scanning 
direction which takes the Z-axis in parallel with the optical axis AX of projection optics PL below, and 
intersects perpendicularly with the reticle R1 at the time of scan exposure, and the scanning direction SD 
of a wafer W1 in a flat surface (it has agreed in the horizontal plane mostly in this example) perpendicular 
to the Z-axis The X-axis is taken along (namely, a direction perpendicular to the space of drawing! ), and 
a Y-axis is taken and explained along the scanning direction SD (namely, direction parallel to the space of 
drawing 1 ), 

[0037] First, it explains per configuration of the whole exposure body section containing the stage system 
which supports the stage system, the projection optics PL, and the wafers W1 and W2 which support the 
reticles R1 and R2 of this example. That is, the rectangular plate-like frame axle-pin rake 2 is mostly 
installed on a floor 1. and the 1st subchamber 17 by which the 1st illumination system IL 1 was contained 
is being fixed to the edge of the direction of +Y of the frame axle-pin rake 2 through the 1st illumination 



system supporter 22. Moreover, the cylinder-like body supporter 3 is mostly installed, respectively in 
three corresponding to the top-most vertices of an equilateral triangle of the top-face periphery of the 
frame axle-pin rake 2, the body column 5 is installed in the top face of three body supporters 3 through 
the active mold vibrationproofing base 4, and displacement sensors (un-illustrating), such as level of an 
electric type or an optical tilt-angle detector, are installed in the body column 5. The mechanical damper 
with which the active mold vibrationproofing base 4 bears the amounts of Oshige, such as the Ayr damper 
or a hydraulic damper, respectively, The electromagnetic damper which consists of electromagnetic 
actuators, such as a voice coil motor, is included. The electromagnetic damper in three active mold 
vibrationproofing bases 4 drives, and pneumatic pressure or oil pressure of a mechanical damper etc. is 
controlled if needed so that the tilt angle to the horizontal plane of the top face of subcolumn 5a of the 
lower limit section of the body column 5 detected by the displacement sensor as an example is settled in 
tolerance. In this case, with a mechanical damper, before vibration of the high frequency from a floor gets 
across to the exposure body section, it is decreased, and vibration of an extant low frequency is 
decreased with an electromagnetic damper. 

[0038] While the reticle room 8 as a sealed cabin of a wrap sake is installed in the top face of the body 
column 5 in the below-mentioned reticle stage system RST and driving the jogging stage 32 of the reticle 
stage system RST with constant speed to a scanning direction inside this reticle room 8, the reticle drive 
9 of the shape of a frame of the rectangle for driving also so that a synchronization error may be 
amended is installed. 

[0039] Moreover, subcolumn 5b has projected in the location of the middle height of the body column b, 
the reticle supporter RS is installed in the top face of subcolumn 5b through three active mold 
vibrationproofing bases 7 mostly located at the top-most vertices of an equilateral triangle, the reticle 
base 31 as a base member is fixed to the top face of the reticle supporter RS, and opening for passing 
the exposure light IL is formed in the center section of the reticle base 31, The top face of the reticle 
base 31 is processed on the very good guide side of flatness, the jogging stage 32 as a movable stage by 
the side of a reticle is smoothly laid in this guide side free [ sliding ] two-dimensional through a pneumatic 
bearing, and the reticles R1 and R2 of two sheets are held by vacuum adsorption etc. on the jogging stage 
32. It is held by the double holder method so that reticles R1 and R2 may adjoin a scanning direction on 
the jogging stage 32, for example, it is constituted so that double exposure etc. can perform efficiently. 
Furthermore, the supporter of the reticle alignment section 20 is fixed to the edge of the direction of +Y 
of the reticle base 31, and the reticle alignment microscope and the fixed field diaphragm 21 are attached 
in the reticle alignment section 20 as mentioned above. 

[0040] The active mold vibrationproofing base 7 is the same configuration as the active mold 
vibrationproofing base 4 (however, load-proof nature is set up lower than the active mold 
vibrationproofing base 4), and displacement sensors (un-illustrating), such as level of an electric type or 
an optical tilt-angle detector, are installed in the edge of the guide side of the reticle base 31. Actuation 
of three active mold vibrationproofing bases 7 is controlled so that the tilt angle (surrounding tilt angle of 
the biaxial surroundings, i.e., the X-axis, and a Y-axis) to the horizontal plane of the guide side detected 
by the displacement sensor as an example is settled in tolerance. 

[0041] The above-mentioned reticle drive 9 is arranged and the reticle drive 9 is equipped with the 
actuator which carries out the minute amount drive of the jogging stage 32 within the limits of [ narrow ] 
predetermined in the direction of X, the direction of Y, and a hand of cut to the coarse adjustment stage 
driven with constant speed by turns in the direction of +Y, and the direction of -Y, and this coarse 
adjustment stage so that the perimeter of the jogging stage 32 of this example may be surrounded. 
Moreover, the location of the direction of Y of that coarse adjustment stage is measured with high 
precision by the two-dimensional location and two-dimensional angle of rotation of the jogging stage 32, 
and the list with a non-illustrated laser interferometer, respectively, and the location and rate of the 
jogging stage 32 are controlled based on this measurement result 

[0042] The reticle stage system RST is constituted from the reticle base 31, the jogging stage 32, the 
reticle drive 9, the non-illustrated laser interferometer, etc. by this example. The more detailed 
configuration of the reticle stage system RST is indicated by JP,10-209039,A (corresponding U.S. Pat. No. 
6,327,022) etc. Although the reticle stage system RST of this example is a double holder method, it is 
good also as a double reticle stage method which lays the reticle of two sheets for the reticle stage 
system RST on a mutually-independent movable stage (single holder method), and good also as a single 



stage of the single holder method using the reticle of one more sheet. 

[0043] Moreover, the projection system column 13 with which opening of a U character mold was formed 
in the center section through three active mold vibrationproofing bases 6 mostly located at the top-most 
vertices of an equilateral triangle is supported by the top face of subcolumn 5a of the lower limit section 
of the body column 5, and the projection optics PL which has a flange in the opening of the projection 
system column 13 in the center section through the ring-like subcolumn 25 is installed in it. The active 
mold vibrationproofing base 6 is the same configuration as the active mold vibrationproofing base 4 
(however, load-proof nature is set up lower than the active mold vibrationproofing base 4), and 
displacement sensors (un-illustrating), such as level of an electric type or an optical tilt-angle detector, 
are installed in the top face of the projection system column 13. Actuation of three active mold 
vibrationproofing bases 6 is controlled so that the tilt angle (surrounding tilt angle of the biaxial 
surroundings, i.e., the X-axis, and a Y-axis) to the horizontal plane of the top face of the projection 
system column 13 detected by the displacement sensor as an example is settled in tolerance. 
[0044] Moreover, the 2nd cylinder-like illumination system supporter 14 is fixed to the top face by the 
side of the subchamber 17 of the projection system column 13, and the 2nd subchamber 15 (the 2nd 
illumination system IL 2 is contained) is supported by the upper limit of this illumination system supporter 
14. Thus, in this example, since the 2nd illumination system IL 2 and projection optics PL are supported 
on the common active mold vibrationproofing base 6, the image formation property of projection optics PL 
is maintained by stability. 

[0045] Furthermore, it is supported so that the plate-like sensor column 34 with which opening for letting 
projection optics PL pass in the center was formed in the base of the projection system column 13 
through two subcolumns 33 may hang, and alignment sensor 35A of the image formation method which 
becomes this sensor column 34 from a FIA (Field Image Alignment) method by the off-axis method is 
being fixed. Another alignment sensor 35B (refer to drawing 2 ) is arranged so that projection optics PL 
may be inserted in the direction of X with alignment sensor 35A. Moreover, in the sensor column 34, light 
sensing portion 24A which detects the predetermined flux of light from a wafer stage is prepared, and it is 
constituted so that the location of the wafer stage to projection optics PL can be measured by this light 
sensing portion 24A. Furthermore, the automatic focus sensor (un-illustrating) for measuring the amount 
of defocusing to the image surface of the projection optics PL of the front face of the wafer for exposure 
is also installed in the sensor column 34. 

[0046] Next, it explains to a detail per wafer stage system of this example. First, the wafer base 38 as a 
base member which consists of a small surface plate is hung and supported by the base of subcolumn 5a 
of the lower limit section of the body column 5 through the two wafer stage hanging sections 36A and 
36B arranged so that it may counter in the direction of Y. The top face of the wafer base 38 is processed 
on the very good guide side of flatness, 1st wafer stage 41 A is smoothly laid in this guide side free 
[ sliding ] two-dimensional along with Y-axis slider 42A and the X-axis linear guides 39 and 40 through a 
pneumatic bearing, and the 1st wafer W1 is held by vacuum adsorption etc. through wafer holder 43A on 
wafer stage 41 A. 

[0047] Wafer stage 41 A carries out step migration in the direction of X, and the direction of Y while 
carrying out continuation migration in the direction of Y with a linear motor system. Furthermore, while 
carrying out the minute drive of the wafer W1 with three degrees of freedom of the direction of X, the 
direction of Y, and the surrounding hand of cut of the Z-axis, in order to perform leveling and focusing, 
the sample base for driving a wafer W1 with three degrees of freedom of the variation rate of a Z 
direction and the tilt angle around biaxial (namely, surroundings of the X-axis and a Y-axis) is built into 
the interior of wafer stage 41 A. 

[0048] In this example, 2nd wafer stage 41 B is laid free [ migration ] through a pneumatic bearing with 1st 
wafer stage 41 A on the wafer base 38, and the 2nd wafer W2 is laid through wafer holder 43B on wafer 
stage 41 B. It drives two-dimensional so that it may not interfere in 2nd wafer stage 41B mechanically 
with wafer stage 41 A with a linear motor system. The wafer stage system WST of the double wafer stage 
method (or twin stage method) of this example consists of the wafer base 38, wafer stages 41 A and 41 B, 
wafer holders 43A and 43B, and these drives. With this configuration, since the 2nd wafer stage 41 B side 
can perform exchange of a wafer W2 and alignment, for example during the scan exposure to a wafer W1 
by the 1st wafer stage 41 A side, a high throughput is obtained. 

[0049] The two-dimensional location and the amount of yawing of the wafer stages 41 A and 41 B, The 



amount of pitching and the amount of rolling are measured with high precision by the non-illustrated laser 
interferometer. The focal location (location of the direction of an optical axis of projection optics PL) and 
tilt angle of wafers W1 and W2 under exposure are measured by the non-illustrated automatic focus 
sensor. Based on these measurement values, the location of the wafer stages 41 A and 41 B and the focal 
location of wafers W1 and W2, the tilt angle, etc. are controlled. 

[0050] Moreover, in d rawing 1 , the PURIARAIMENTO device 37 for performing PURIARAIMENTO of 
wafers W1 and W2 above the wafer stage system WST through wafer stage hanging section 36B is 
arranged. Furthermore, it approaches in the direction of -Y to the exposure body section, and the wafer 
loader system 10 is arranged, the reticle loader system 11 is installed on this, and the reticle exchange 
section 12 is arranged between the reticle loader system 11 and the reticle stage system RST. 
[0051] Next, with reference to drawing 2 , it explains to a detail per configuration of the wafer stage 
system WST of the double wafer stage method of this example. Drawing 2 is the top view showing the 
wafer stage system WST of drawin g 1 , and as shown in drawing 2 , by this example, one pair of alignment 
sensors 35A and 35B for wafer alignment are arranged so that projection optics PL may be inserted in the 
direction of X (non-scanning direction). And one pair of X-axis linear guides 39 and 40 are being fixed in 
parallel with the X-axis so that two wafer stages 41 A and 41 B of the wafer stage system WST of this 
example may be inserted into the scanning direction SD at the time of scan exposure (the direction of Y). 
One pair of 1st X-axis sliders 44A and 45A are laid in the direction of X free [ sliding ] through the Ayr 
pad to the X-axis linear guides 39 and 40. respectively. 1st Y-axis slider 42A extended for the direction of 
Y in the direction of Y through the Ayr pad, respectively to the X-axis sliders 44 A and 45 A, enabling free 
sliding is arranged, and 1st wafer stage 41 A is arranged for the direction of Y through the Ayr pad to Y- 
axis slider 42A, enabling free sliding. 

[0052] Moreover, the Y-axis linear motor (un-illustrating) for carrying out a relative drive in the direction 
of Y is installed in wafer stage 41 A to the X-axis linear motor (un-illustrating) for carrying out the relative 
drive of the X-axis sliders 44A and 45A in the direction of X, and Y-axis slider 42A to the X-axis linear 
guides 39 and 40, respectively. In this example, Y-axis slider 42A is supported so that it can move in the 
direction of Y to the X-axis sliders 44A and 45A, and the drive to the direction (scanning direction) of Y 
of wafer stage 41 A to Y-axis slider 42A is performed so that a law of conservation of momentum may be 
filled. By this, vibration decreases during scan exposure and exposure precision improves, [n this case, in 
order to measure the location in XY flat surface of wafer stage 41 A, and an angle of rotation, migration 
mirror 49YA of the migration mirror 49XA and the Y-axis of the X-axis is arranged, respectively on the 
side face by the side of the direction of -X of wafer stage 41 A, and the side face by the side of the 
direction of +Y. 

[0053] Furthermore, one pair of 2nd X-axis sliders 44B and 45B are also laid in one pair of X-axis sliders 
44A and 45A, and juxtaposition for the direction of X through the Ayr pad to the X-axis linear guides 39 
and 40, respectively, enabling free sliding. 2nd Y-axis slider 42B is arranged for the direction of Y through 
the Ayr pad at the X-axis sliders 44B and 45B, respectively, enabling free sliding, and 2nd wafer stage 
41 B is arranged so that it can be displaced relatively in the direction of Y through the Ayr pad to Y-axis 
slider 42B. The Y-axis linear motor (un-illustrating) for carrying out a relative drive in the direction of Y is 
installed in wafer stage 41 B also about this wafer stage 41 B to the X-axis linear motor (un-illustrating) for 
carrying out the relative drive of the X-axis sliders 44B and 45B in the direction of X, and Y-axis slider 
42B to the X-axis linear guides 39 and 40. 

[0054] the double wafer stage (twin stage) configuration of this example — 1st wafer stage 41 A and 2nd 
wafer stage 41 B — respectively — everything but the exposure field of projection optics PL — about 
[ on the wafer base 38 ] — the hemihedry by the side of the -X direction and the hemihedry by the side 
of the direction of +X are made into the main movable fields, and wafer exchange and wafer alignment are 
performed during exposure of one wafer stage on the wafer stage of another side. Moreover, it is used, 
when alignment sensor 35 A by the side of the direction of -X performs alignment of the wafer W1 on 1st 
wafer stage 41 A to projection optics PL, and alignment sensor 35B by the side of the direction of +X is 
used when performing alignment of the wafer W2 on 2nd wafer stage 41 B. 

[0055] In order to measure the amount of base lines of the alignment sensor 35A (spacing based on 
[ based on detection ] exposure), reference mark member 46A by which the predetermined reference 
mark was formed in the edge at the upper right of the top face of 1st wafer stage 41 A is being fixed. The 
reference mark used in case alignment of reticles R1 and R2 is performed using the reticle alignment 



microscope currently installed in the reticle alignment section 20 of drawin g 1 is also formed in reference 
mark member 46A. On the other hand, in 2nd wafer stage 41 B, migration mirror 49YB of the migration 
mirror 49XB and the Y-axis of the X-axis is being fixed to the edge by the side of the direction of +X, and 
the edge by the side of the direction of +Y, respectively, and the object for the base-line check of 
alignment sensor 35B and reference mark member 46B for RECHIKURUARAIMENTO are being fixed to 
the edge at the upper left of wafer stage 41 B. That is, these two wafer stages 41 A and 41 B are mostly 
constituted by the symmetry about the shaft parallel to a Y-axis, In addition, mirror plane processing of 
the end face of the wafer stages 41 A and 41 B may be carried out, it may consider as a reflector, and you 
may use instead of migration mirror 49XA, 49YA, 49XB, and 49YB. 

[0056] Moreover, in drawing 2 , in this side (the direction side of -Y) of the X-axis linear guide 39, the 
wafer loader system for 1st wafer stage 41 A (un-illustrating) is arranged at the direction side of -X, and 
the wafer loader system for 2nd wafer stage 41 B (un-illustrating) is arranged at the direction side of +X. 
Furthermore, on wafer stage 41 A and 41 B, light-emitting parts 23A and 23B are installed, respectively. 
Light-emitting part 23A generates the flux of light which shows the location of wafer stage 41 A to light 
sensing portion 24A of dr awing 1 , and light-emitting part 23B generates the flux of light which shows the 
location of wafer stage 41 B to a corresponding light sensing portion. 

[0057] Next, it explains per example of the instrumentation system of the wafer stage system WST of this 
example, [n drawing 2 , it is arranged on the straight line with the optical axis AX (exposure core) of 
projection optics PL, the optical axis (detection core) of 1st alignment sensor 35A, and the optical axis 
(detection core) of 2nd alignment sensor 35B parallel to the X-axis. And two measurement beams which 
set an axis of symmetry as a shaft parallel to the X-axis through an optical axis AX are irradiated by 
migration mirror 49AX of the X-axis of 1st wafer stage 41 A from laser interferometer 50XA of the 
direction of -X. Two measurement beams are irradiated from laser interferometer 50XB of the direction of 
+X about the measurement beam and optical axis AX by the symmetry at migration mirror 49XB of the X- 
axis of 2nd wafer stage 41 B. The measurement beam left to the Z direction other than these two 
measurement beams in fact is also irradiated by migration mirror 49XA and 49XB, and laser interferometer 
50XA and 50XB measure the location of the direction of X of the wafer stages 41 A and 41 B, the 
surrounding angle of rotation (the amount of yawing) of the Z-axis, and the surrounding angle of rotation 
(the amount of rolling) of a Y-axis, respectively. In addition, each measurement value of laser 
interferometer 50XA and 50XB is used at both times of use of the time of the exposure which used 
projection optics PL and alignment sensor 35A, or 35B. 

[0058] Moreover, two measurement beams which have an axis of symmetry parallel to a Y-axis through an 
optical axis AX are irradiated from laser interferometer 50YA. The measurement beam left to the Z 
direction other than the measurement beam is also contained. Those measurement beams Any of 
migration mirror 40YB of the Y-axis of migration mirror 49YA or wafer stage 41 B of the Y-axis of wafer 
stage 41 A they are irradiates. The location of the direction of Y of wafer stage 41 A under scan exposure 
(or 41 B), the surrounding angle of rotation (the amount of yawing) of the Z-axis, and the surrounding angle 
of rotation (the amount of pitching) of the X-axis are measured by laser interferometer 50YA. Moreover, 
laser interferometer 50YB which has a measurement beam parallel to a Y-axis through each detection 
core of the alignment sensors 35A and 35B, and 50YC are also prepared. In this example, the central 
measurement value of laser interferometer 50YA is used for location measurement of the direction of Y of 
the wafer stages 41 A and 41 B at the time of the exposure using projection optics PL, and the 
measurement value of laser interferometer 50YB or 50YC(s) is used for location measurement of the 
direction of Y of alignment sensor 35A, wafer stage 41 A at the time of use of 35B, or 41 B, respectively. 
The resolution of the measurement value of laser interferometer 50XA, 50XB, and 50YA-50YC is 0.6-5nm 
(0.0006-0.005 micrometers) extent as an example. 

[0059] Laser interferometer 50X A for these wafer stage systems WST, 50XB, and 50YA-50YC are being 
fixed to the sensor column 34 of drawing 1 . Moreover, while shifting to alignment actuation from wafer 
exchange actuation while shifting to exposure actuation, for example from alignment actuation etc., the 
measurement beam from laser interferometer 50XA, 50YA, etc. separates from migration mirror 49XA of 
the wafer stages 41 A and 41 B etc., and there is a possibility that location measurement of the wafer 
stages 41A and 41B may become impossible. In such a case, in order to have, to fix the scale 51 of linear 
encoders, such as optical, a magnetic type, or an electrostatic-capacity type, and 53A and 53B to the X- 
axis linear guide 40 and the Y-axis sliders 42A and 42B, respectively and to read these, detector 52XA of 



the X-axis, 52XB and detector 52YA of a Y-axis, and 52YB are attached in the X-axis sliders 45A and 
45B and the wafer stages 41 A and 41 B, respectively. The X coordinate and Y coordinate of the wafer 
stages 41 A and 41 B are roughly measured by detector 52XA of these linear encoders, 52XB and 52YA(s), 
and 52YB within all strokes of the wafer stages 41 A and 41B with the resolution which is about 1 
micrometer. 

[0060] After alignment is completed, when shifting to exposure actuation in wafer stage 41 A of drawjogj* , 
concerning this, laser interferometer 50YB of a Y-axis is switched to laser interferometer 50YA. In this 
case, in order to deliver Y coordinate to laser interferometer SOYA with high precision substantially from 
laser interferometer 50YB In the condition that the measurement beam from biaxial laser interferometer 
50YA and 50YB is irradiated by migration mirror 49YA of the Y-axis of wafer stage 41 A as an example at 
coincidence What is necessary is just to preset the measurement value of laser interferometer 50YB at 
the measurement value of laser interferometer 50YA, after setting the amount of yawing of wafer stage 
41 A measured by laser interferometer 50XA as a predetermined value. 

[0061] moreover, as an option, when X lay length of migration mirror 49YA is narrower than spacing of the 
measurement beam of laser interferometer 50YB and 50YA At the time of alignment, the zero of Y 
coordinate is set up on the basis of the detection core of alignment sensor 35A using reference mark 
member 46of wafer stage 41 A A. You may make it set up the zero of Y coordinate on the basis of an 
exposure core using the reference mark member 46A and a reticle alignment microscope at the time of 
exposure. What is necessary is just to drive wafer stage 41 A in this approach in the section when the 
measurement beam from laser interferometer 50YB and 50YA is not irradiated by migration mirror 49YA 
based on the measurement value of detector 52YA of the linear encoder of the above-mentioned Y-axis. 
[0062] The instrumentation system of the wafer stage system WST of this example is constituted 
including laser interferometer 50XA of the X-axis, 50XB, laser interferometer SOYA - 50YC of a Y-axis, 
the linear encoder (51, 52XA, 52XB) of the X-axis, and the linear encoder (53A, 53B, 52YA, 52YB) of a Y- 
axis as mentioned above. Similarly the instrumentation system of the reticle stage system RST of drawing 
1 is constituted including the laser interferometer (un-illustrating) which measures the two-dimensional 
location within XY flat surface of a reticle stage 32 (jogging stage), and the laser interferometer (un- 
illustrating) which measures the location of the direction of Y of the coarse adjustment stage in the 
reticle drive 9, and these laser interferometers are being fixed on the reticle base 31. 
[0063] Moreover, the exposure light IL of the projection aligner of this example is ArF excimer laser 
(wavelength of 193nm), or F2. In [ like laser (wavelength of 157nm) ] being the light of a vacuum ultraviolet 
area substantially Since an absorption coefficient becomes high with the usual air, to the optical path of 
the exposure light IL from the exposure light source 16 to the wafer stages 41 A and 14B It is necessary 
to supply one kind chosen from the gas group which consists of nitrogen which penetrates vacuum- 
ultraviolet light, rare gas (helium, neon, an argon, a krypton, a xenon, radon), etc., or two or more kinds of 
purge gas. Therefore, the space (reticle room 8) surrounding the subchambers 17 and 15 and the reticle 
stage system RST, the interior of projection optics PL, and space surrounding the wafer stage system 
WST are made airtight, respectively, and the gas of the interior is permuted by purge gas. 
[0064] Next, with reference to d rawing 3 - d rawin g 9 , it explains per example of the manufacture 
approach of the projection aligner of this example. In this example, one set of a projection aligner is 
manufactured by dividing a projection aligner into a body module (body frame), an illumination system 
(lighting module), projection optics PL (lens module), a stage module, and a loader module, performing 
rigging according to a module fundamentally, and connecting two or more modules in a predetermined 
phase. This manufacture is performed in the clean room where temperature management was made. 
[0065] First, it explains per configuration of each module. Drawing 3 shows a body module and a lighting 
module, and body module 90A as a body frame expressed with the continuous line consists of the frame 
axle-pin rake 2, the body supporter 3, the active mold vibrationproofing bases 4, 6, and 7, the body column 
5, the projection system column 13, the subcolumn 25, the illumination system supporter 14, a reticle 
supporter RS, a subcolumn 33, and one wafer stage hanging section 36A in this drawing 3 . On the other 
hand, the lighting module of this example consists of the 2nd illumination system IL 2 as a partial 
illumination system stored in the 1st illumination system IL 1 stored in the exposure light source 16 and 
the subchamber 17, and the subchamber 15. At this time, the subchamber 17 (the 1st illumination system 
IL 1) is fixed to the illumination system supporter 22 fixed on the frame axle-pin rake 2, and the 
subchamber 15 (the 2nd illumination system IL 2) is being fixed to the upper limit section of the 



illumination system supporter 14 fixed on the projection system column 13. 

[0066] Moreover, guide shaft 15a is prepared in the interior of the subchamber 1 5 in parallel with the 
direction (scanning direction) of Y, and it is constituted so that guide shaft 15a and the subchamber 15 
(the 2nd illumination system IL 2) can be shifted in the direction of Y to the illumination system supporter 
14. guide shaft 15a — for example, the illumination system supporter 14 — receiving — a slide — it can 
constitute from the ball thread and actuator which engaged with the illumination system supporter 14 
movable. Furthermore, it is in the condition which fixed the subchamber 15 to the location at the time of 
exposure, for example, by forming a limit switch, it is constituted so that the subchamber 15 can be 
repeated and positioned with the repeatability of about 0.1mm in the location at the time of the exposure. 
According to this example, in case body module 90A is equipped with a reticle stage system etc., for 
example, the attach me nt-and-detachment activity of a reticle stage system etc. can be easily done by 
making the subchamber 15 (the 2nd illumination system IL 2) shunt to the location P1 shown according to 
a two-dot chain line to the illumination system supporter 14. And the subchamber 15 (the 2nd illumination 
system IL 2) can be quickly returned to the location at the time of exposure only by making the 
subchamber 15 slide to the location of the above-mentioned limit switch to the illumination system 
supporter 14 after termination of the attachment-and-detachment activity. 

[0067] Draw ing 4 (B) shows the projection optics PL of this example (lens module), and sets it to this 
drawing 4 (B). Projection optics PL It is constituted by connecting the division lens-barrels 81 A and 81 B 
of plurality (this example seven pieces), and — 81 G in the direction of an optical axis. In division lens- 
barrel 81A of the bottom, and 81B, two or more lenses 84A and 84B which are mutually different through 
the lens frames 83A and 83B, respectively are contained, and the lens or the concave mirror is similarly 
contained in other division lens-barrel 81 C - 81 G. The aspheric lens is also contained in those lenses. 
Moreover, the flange for immobilization is prepared in central division lens-barrel 81 D f and the aberration 
amendment section 82 in which the aberration corrector plate was contained by the point which is 
division lens-barrel 81 G of the maximum upper case is formed. Furthermore, in order to amend the image 
formation property of projection optics PL, the drive which drives a predetermined lens they to be [ any 
of the direction of an optical axis and the surrounding hand of cut of two shafts which intersect 
perpendicularly to a field perpendicular to an optical axis ] is built into the upside division lens-barrels 
81E-81G. 

[0068] Moreover, as shown in drawing 5 which is the sectional view which meets AA line of d rawin g 4 (B), 
notching section 81Ba-81Bc and a through hole are prepared in division lens-barrel 81 B by the 
equiangular distance at three places, and the bolt 85 is arranged at these notching section 81 Ba-81 Bc(s), 
respectively. Corresponding to it, a tapped hole is established in three places of the top face of division 
lens-barrel 81 A of the lower berth, and the adjoining division lens-barrels 81 A and 81 B are connected in 
the direction of an optical axis with three bolts 85. In this case, a part for the play of the through hole 
prepared in notching section 81 Ba-81 Be and the outer diameter of a bolt 85 can perform optical-axis 
adjustment between division lens-barrel 81 A and 81 B. Similarly, the division lens-barrels 81B-81G which 
the upper case adjoins are also connected in the condition that optical-axis adjustment can be performed, 
with the non-illustrated bolt, respectively. Thus, by containing a bolt 85 to notching section 81 Ba-81 Be, 
projection optics PL can be miniaturized as a whole. 

[0069] in manufacturing the projection optics PL of this example, it shows in dra wing 4 (A) first — as — 
the division lens-barrels 81A-81 — assembly is performed according to an individual for every G. Then, 
connection of the division lens-barrels 81A-81G is performed, performing optical-axis adjustment 
mutually, as an arrow head AC shows. Then, while performing wave aberration measurement as the whole 
projection optics PL, the PETTSU bar sum (Petzval sum) is called for. And when wave aberration or the 
PETTSU bar sum has exceeded tolerance, as an arrow head AD shows, projection optics PL is again 
decomposed into each division lens-barrels 81 A-81G, and the division lens-barrel leading to poor wave 
aberration is readjusted. Moreover, when the PETTSU bar sum is poor, regrinding of the lens leading to 
the defect or exchange is performed. Then, as an arrow head AC shows, connection of the division lens- 
barrels 81A-81G is performed, and where both wave aberration and the PETTSU bar sum are settled in 
tolerance, rigging of projection optics PL is completed. In addition, while also using the Zernike (Zernike) 
polynomial, taking lessons from each aberration, such as distortion and a mirror plane curve, and 
computing to that high order component at the process of rigging of projection optics PL based on the 
wave aberration measured like the above-mentioned, it is desirable for it to be based on this count result, 



and to exchange or adjust a part of projection optics [ at least ] PL What is necessary is just to 
exchange per the optical element unit of projection optics PL, or division mirror plane at this time. 
Moreover, at least one optical element of projection optics PL may be reworked as the above-mentioned 
adjustment, and the front face may especially be processed on the aspheric surface if needed with a lens 
element. Reflected light study components, such as not only dioptrics components, such as a lens 
element, but a concave mirror, or the aberration (distortion, spherical aberration, etc.) of projection optics, 
the aberration corrector plate that amends that nonrotation symmetry component especially are sufficient 
as this optical element. Furthermore, in adjustment of projection optics PL, it may also be good to change 
a location (for spacing with other optical elements to be included), an inclination, etc. of an optical 
element, when especially an optical element is a lens element, the eccentricity may be changed, or an 
optical axis may be rotated as a core. 

[0070] In addition, even when measuring wave aberration and performing optical adjustment of projection 
optics PL again after attaching projection optics PL in a body module (body frame), exchange or rework of 
an optical element etc. may be performed. Moreover, since the drive which drives at least one optical 
element by a piezo-electric element etc. to projection optics PL, and adjusts an image formation property 
is incorporated, you may make it stop optical properties (each aberration or wave aberration, such as 
distortion etc.) in tolerance only with the drive depending on the above-mentioned measurement result. 
[0071] Moreover, the projection optics PL of this example is for example, international public presentation 
(WO) as projection optics PL, although it consists of refractive media as an example. 00/39623 In 
accordance with one optical axis, the reflective refractive media (KATAJIOPU trick optical system) of the 
straight cylinder mold constituted by arranging two or more dioptric lenses and two concave mirrors 
which have opening near the optical axis, respectively may be used as indicated by the number. 
Furthermore, although it has the optical axis which bent in the V character mold, and it has the optical 
axis which bent in the V character mold as indicated by the reflective refractive media which form a 
middle image twice inside, or JP,2000-471 14,A as indicated by the international public presentation (WO) 
01 / No. 65296, for example, the reflective refractive media which form a middle image once inside may be 
used as projection optics PL. International public presentation (WO) Those more detailed lens 
configurations are indicated by No. 00/39623 (corresponding United States patent applications 
09/644,645), the international public presentation (WO) 01 / No. 65296 (corresponding United States 
patent applications 09/769,832), and JP,2000-471 14,A (094 corresponding United States patent 
application 09 / 579 corresponding). 

[0072] Next, drawing 7 shows stage module 91 B of this example, and stage module 91 B expressed with 
the continuous line consists of the reticle stage system RST of a double holder method, the reticle room 
8 which stores this, the wafer stage system WST (a laser interferometer is included) of a double stage 
method, PURIARAIMENTO equipment 37, one wafer stage hanging section 36B, and a sensor module in 
this drawing 7 . This sensor module consists of light sensing portion 24A fixed to the sensor column 34 
supported by the subcolumn 33 and this sensor column 34, alignment sensor 35A, a non-illustrated 
automatic focus sensor, etc. 

[0073] In case rigging of this stage module is performed, adjustment is performed so that the top face 
(guide side of a reticle stage 32) of the reticle base 31, the contact surface with the subcolumn 33 of the 
sensor column 34, and the top face of the wafer stages 41 A and 41 B may become the height defined 
beforehand, respectively. Moreover, based on the actual measurement in the body module by which this 
stage module 91B is actually carried, readjustment of the location of those fields is performed if needed. 
Furthermore, although it is desirable to actually irradiate exposure light when adjusting the fixed field 
diaphragm 21, for that, the solid state laser (for example, higher-harmonic generator of an YAG laser etc.) 
of the Koide force may be used as laser for adjustment by small [ which generates the illumination light of 
the same wavelength region as the exposure light source 1 of drawing 1 ]. 

[0074] Moreover, drawing 8 shows the loader module of this example, and loader module 92A consists of a 
wafer loader system 10, a reticle loader system 11 installed on this, and the reticle exchange section 12 in 
this dr awing 8 . The wafer loader system 10 is equipped with the sensor which detects physical 
relationship with the frame axle-pin rake 2 in the body module of drawing 1 , and once including loader 
module 92A in a body module by carrying out regulating automatically of the delivery location of a wafer 
based on the physical relationship detected by the sensor, it is constituted so that it is not necessary to 
justify loader module 92A. 



[0075] Then, with reference to the flow chart of drawing 9 , it explains per production process of the 
projection aligner of the above-mentioned configuration of module. A projection aligner is manufactured in 
this example, delivering the module as a part of device sections in parallel and mutually with the 1st 
production line and the 2nd production line. In addition, the production line means the field which performs 
rigging of a projection aligner in one clean room, and it differs from the clean room (this is called "a clean 
room A".) in which the 1st production line of this example is installed, and the clean room (this is called 
"a clean room B".) in which the 2nd production line is installed. However, the 1st production line and the 
2nd production line may be installed in the same clean room at juxtaposition. 

[0076] If it explains per [ in the 1st production line ] production process first, as the continuous line of 
drawing 3 shows, in step 101 of drawing 9 , assembly of body module 90A of a projection aligner will be 
performed on floor 1 A of a clean room A. In step 102 following it, assembly of an illumination system 
(lighting module) is performed by installing the subchamber 17 by which the 1st illumination system IL 1 is 
contained through the illumination system supporter 22 on the frame axle-pin rake 2 of the body module 
90A ( installing the subchamber 15 by which the 2nd illumination system IL 2 is contained, and installing 
the exposure light source 16 on the illumination system supporter 14, corresponding to the 1st 
illumination system IL 1. 

[0077] Then, in step 103, on the reticle supporter RS, as a two-dot chain line shows, the tool reticle stage 
system RSTB as a stage for adjustment is carried. In this case, after the subchamber 15 (the 2nd 
illumination system IL 2) shunts to a location P1 to the illumination system supporter 14 and a tool reticle 
stage system is carried so that a tool reticle stage system can be carried easily, the subchamber 1 5 (the 
2nd illumination system IL 2) is returned to the location at the time of exposure. The tool reticle stage 
system RSTB of this example consists of the reticle base 31 in the reticle stage system RST of the 
actual product of drawin g 1 , and a reticle stage 32. Furthermore, although not illustrated, on the reticle 
stage 32, the metering device for measuring the illumination distribution of a lighting field and the 
distribution of a coherence factor (sigma value) by the illumination system is installed, and an illumination 
system is adjusted so that dispersion in the illuminance unevenness measured with this metering device 
or a coherence factor may be settled in tolerance. 

[0078] As explained with reference to drawing 4 in step 104 in parallel to the old process, rigging of 
projection optics PL is performed. And in step 105, loading of the projection optics PL is performed to 
body module 90A which inclusion and adjustment of an illumination system completed. For that purpose, 
what is necessary is to equip the projection optics PL which rigging completed with the subcolumn 25 
removed from body module -90A of drawing 3 , and just to carry this projection optics PL and the 
subcolumn 25 in the projection system column 13. Thus, the condition that projection optics PL was 
carried is shown by the continuous line of draw ing 6 . 

[0079] In the following step 106, the fixed field diaphragm 21 is installed through the reticle alignment 
section 20 to the tool reticle stage system RSTB of drawin g 6 , and as a two-dot chain line shows, the 
tool wafer stage system WSTB as a stage for adjustment is carried in the base of the body column 5. The 
tool wafer stage system WSTB of this example is the almost same structure as the wafer stage system 
WST of the actual product of drawing 1 . Moreover, the sensor column 34 for adjustment is also installed 
to the subcolumn 33. In this condition, adjustment of the distortion of projection optics PL, resolution, etc. 
is performed, performing a test print etc. 

[0080] In step 107 following it, the tool reticle stage system RSTB and the tool wafer stage system WSTB 
are removed from body module 90A of drawing 6 . And a stage module [ finishing / rigging / (detail after- 
mentioned) ], i.e., stage module shown in drawin g 7 as continuous line 91 B, is carried in body module 90A 
of drawin g 6 with the 2nd above-mentioned production line. In this case, since the subchamber 15 (the 
2nd illumination system IL 2) shunts if needed in the location which does not have trouble in attachment 
and detachment of a wafer stage system on the illumination system supporter 14, that attachment and 
detachment can be performed extremely in a short time. Moreover, loader module 92A shown in dr awing 8 
to which rigging was performed in parallel is also included in body module 90A. Then, the same projection 
aligner as the projection aligner of drawing,! is completed by performing wiring, airtight-ization of two or 
more sealed cabins, etc. In subsequent step 108, the completed projection aligner is taken out from a 
clean room A as a product A. 

[0081] In step 109 following it, assembly of body module 90A of d rawing 3 is performed again in the clean 
room A. At subsequent step 110, rigging of the various sensors (sensor column unit) with which the reticle 



stage system RST of drawing 1 , the sensor column 34, and this are equipped, and the stage module 
which becomes a list from the wafer stage system WST is performed by using the body module 90A as 
the fixture for adjustment. This stage module is removed at subsequent step 111. and is carried in the 
body module of the 2nd production line like the after-mentioned. And it shifts to step 102 and assembly 
of an illumination system is performed, steps 103-108 are repeated below, the following product is 
completed and body module 90A from which the stage module was removed is taken out. 
[0082] Next, in step 121 of drawin g 9 , if it explains per [ in the 2nd production line ] production process, 
as the two-dot chain line of drawing 7 shows, assembly of body module 90B of a projection aligner will be 
performed on floor 1B of a ciean room B. In step 122 following it. by using the body module 90B as the 
fixture for adjustment, as a continuous line shows, assembly of the reticle stage system RST and 
adjustment are performed to drawing 7 . Furthermore, in step 123, the sensor column 34 is installed in the 
subcolumn 33 of body module 90A, and assembly of a sensor column unit and adjustment are performed 
by carrying light sensing portion 24A, alignment sensor 35A, a laser interferometer (un-illustrating), etc. in 
the sensor column 34. And in step 124, assembly of the wafer stage system WST and adjustment are 
performed so that it may hang in the body column 5 through wafer stage hanging section 36A and newly 
prepared wafer stage hanging section 36B of body module 90A. Stage module 91 B is completed by this. In 
step 125 following it. stage module 91 B [ finishing / rigging ] is removed from body module 90B of drawing 
7 . Removed stage module 91B is step 107 of the 1st production line, as already explained, and it is 
carried in body module 90A of dramngji . , 
[0083] The tool reticle stage RSTB removed at step 107 is included in body module 90B from which stage 
module 91 B was removed at step 125. And in step 126, assembly of an illumination system and 
adjustment are performed like steps 102 and 103 using a tool reticle stage system. And in parallel to this, 
rigging of projection optics PL is performed at step 127. and the tool wafer stage system WSTB removed 
at step 107 is included in body module 90B in step 128. And loading and adjustment to body module 90B 
of projection optics PL are performed like steps 105 and 106 using a tool wafer stage system. 
[0084] In step 129 following it. a tool reticle stage system and a tool wafer stage system are removed 
from body module 90B of dj^wi.ng_7 . a stage module [ finishing / rigging ] is carried in body module 90B at 
step 110 of the 1st above-mentioned production line, and the same projection aligner as the projection 
aligner of drawin g 1 is completed by performing wiring, airtight-ization of two or more sealed cabins, etc. 
[n subsequent step 130, the completed projection aligner is taken out from a clean room B as a product 
B After that, steps 121-130 are repeated again, and the following product is completed and taken out. 
That is. the sequence with same 1st production line (1st line) and 2nd production line (2nd line) is shifted 
in time and is performed. What is necessary is just to control this time gap. as the assembly and 
adjustment of the wafer stage system in step 124 of the 2nd production line are completed by the time of 
inclusion of the stage system in step 107 of the 1st production line. 

[0085] Since it can apply when manufacturing two or more aligners of the same model, the manufacture 
approach of this example can be applied when manufacturing almost all the usual aligners. According to 
this example, it can reduce a manufacturing cost while it becomes unnecessary for stage module 91 B 
carried in body module 90A with the 1st production line to prepare the adjustment fixture of dedication 
for stage module 91 B and it can narrow need area of the plant of a projection aligner, since assembly and 
adjustment are performed by the 2nd production line by using another body module 90B as the fixture for 
adjustment. Especially the effectiveness of the approach of using body module 90B which is some 
products like this example as an adjustment fixture, since the large-sized adjustment fixture more than 
the stage system is needed if the adjustment fixture of dedication is prepared when stage module 91 B 
has the large-sized stage system of a double holder method or a double stage method like this example is 
very large. 

[0086] Moreover, in this example, since body module 90B first used as an adjustment fixture of stage 
module 91 B finally also becomes a product, there is an advantage that there is no futility. Moreover, since 
the projection aligner of this example is supported so that the wafer stage system WST may be hung on 
the base of the body column 5, the reticle stage system RST is mostly supported to the symmetry in it 
and the vertical direction and projection optics PL is supported through the active mold vibrationproofing 
base 6 to the body column 5, there is an advantage which the vibration at the time of scan exposure etc. 
propagation - comes to are hard to other members mutually, and can reduce the effect of vibration 
greatly. Moreover, with such structure, there is also an advantage of being easy to apply how to use a tool 



reticle stage system and a tool wafer stage system in order that the former accumulates, and attachment 
and detachment of the reticle stage system RST and the wafer stage system WST may adjust a 
predetermined module like this example, since it is easy compared with the structure of a method, or to 
use the stage module which carried out rigging using still more nearly another body module. 
[0087] In addition, although two production lines are formed, the 3rd production line (for example, arranged 
in the 3rd clean room) is prepared further, and it may be made to perform assembly operation of the stage 
module of steps 109-111 of drawin g 9 with the gestalt of the above-mentioned operation in this 3rd 
production line. Or while having each of the same step as the 1st and 2nd production lines of drawing^ , 
the 3rd production line which has the sequence which starts the assembly step (it is equivalent to the 
step 109 **** step 121) of a body module (90C) at a stage later than the 2nd production line can be 
formed. In this case, it can carry in the body module of the 3rd production line at the step (equivalent to 
SUTEBBU 107 and step 129) which removes a tool stage [ in / for the stage module with which the 1st 
production line was removed step 111** picking / the 3rd production line ]. And the flow of a stage 
module can be changed so that the stage module removed at the removal step (equivalent to steps 1 1 1 
and 125) of the stage module in the 3rd production line may be carried in body module 90B of the 2nd 
production line at step 129 of the 2nd production line. 

[0088] the same — carrying out — four or more production lines — preparing — each ************ 
although it has the step group of the same sequence, as the activity initiation stage of a predetermined 
step is overdue little by little with each production line, it works each production line, and you may make it 
transport the stage module assembled by the production line with a later initiation stage In this case, from 
the production line which started the predetermined step latest, a stage module is transportable to the 
production line started most early. That is, the manufacture approach of this invention can perform two or 
more production lines (two or more Rhine) which have the sequence which has the same repeat step by 
shifting those initiation stages only for predetermined time, and making it work. 

[0089] Moreover, although the subchamber 15 by which the 2nd illumination system IL 2 was contained on 
the illumination system supporter 14 on the projection system column 13 is supported in the projection 
aligner of drawing 1 Since the fixed field diaphragm 21 is installed on the reticle base 31, you may make it 
support the 2nd illumination system IL 2 and the subchamber 15 in this example with the illumination 
system supporter 22 which is supporting the 1st illumination system IL 1 (subchamber 17) on the frame 
axle-pin rake 2. 

[0090] Moreover, in the projection aligner of dra wing 1 , the reticle supporter RS is supported through the 
vibrationproofing member 7 to subcolumn 5b of the body column 5, and the reticle stage system RST is 
supported to this reticle supporter RS. As other configurations, the reticle supporter RS is fixed on the 
subcolumn 25 which supports projection optics PL, and you may make it support the reticle stage system 
RST with this reticle supporter RS. 

[0091] Next, with reference to drawing 10 - drawing 1 2 , it explains per other examples of the gestalt of 
operation of this invention. The stage system simplified more is used for this example as the tool reticle 
stage system used at steps 103 and 106 of drawing 9 , respectively, and a tool wafer stage system, and in 
drawing 10 , it gives the same sign to the part corresponding to drawing 1 and dr awin g 3 , and omits the 
detail explanation. 

[0092] D rawing 10 manufactures the projection aligner of this example and is in process on floor 1A of the 
1st production line. The condition of having carried an illumination system, projection optics PL, the tool 
reticle stage system RST A, and the tool wafer stage system WSTA in body module 90A is shown, and it 
sets to this draw i ng 10 . The tool reticle stage system RST A as 1st stage for adjustment Base member 
31 A laid on the reticle supporter RS, and movable stage 32A laid free [ migration ] two-dimensional on 
this base member 31 A, The driving gear 61 of a linear motor or a stepping motor method which drives this 
movable stage 32A in the direction of X, and the direction of Y, It has the illumination system metering 
device 63 fixed on movable stage 32A, the dummy reticle RA laid on movable stage 32A, supporter 20A 
fixed on base member 31 A, and fixed field-diaphragm 21 A fixed to supporter 20A. Base member 31 A of 
this example is smaller than the reticle base 31 of drawing 1 , since the tool reticle stage system RSTA is 
the single stage of a single holder method to the reticle stage system RST being a double holder method, 
it is more sharply [ than the reticle stage system RST ] small as a whole, and it is lightweight-ized. [ of 
the tool reticle stage system RSTA ] The illumination system metering device 63 of this example can 
measure the unevenness of the illuminance distribution of an illumination system, dispersion of a 



coherence factor, and telecentricity. 

[0093] In drawing 10 moreover, the tool wafer stage system WSTA as 2nd stage for adjustment Column 
34A supported by the subcolumn 33 of body module 90A, Base member 38A supported so that it may 
hang to this column 34A and may hang through Sections 36C and 36D. Movable stage 41 C by which it is 
laid free [ migration ] two-dimensional on this base member 38A, and a wafer is laid in a top face, It has 
the X-axis linear guides 39A and 40A for driving this movable stage 41 C in the direction of X, Y-axis 
slider 42C for driving movable stage 41 C in the direction of Y, and driving gears, such as a non-illustrated 
linear motor. In this case, base member 38A is quite smaller than the wafer base 38 of drawing.! . and the 
movable range of movable stage 41 C also becomes [the wafer stages 41 A and 41 B of drawing 1 ], and it 
is set up narrowly. Furthermore, to being a double stage method, since the tool wafer stage system WSTA 
is the single stage of a single holder method, the tool wafer stage system WSTA of the wafer stage 
system WST is more sharply [ than the wafer stage system WST ] small as a whole, and it is lightweight- 
ized. 

[0094] Next, it explains per example of a configuration of the illumination system metering device 63 in 
drawin g 10 . As it is the top view in which drawing 1 1 (A) shows an example of the illumination system 
metering device 63, and the sectional view which looked at drawing 1 1 (B) from the transverse plane and 
is shown in drawing 1 1 (A) and (B) The glass substrate 64 which penetrates exposure light is installed so 
that opening of the top face of the box-like body section of the illumination system metering device 63 
may be covered, and long and slender slit 64b is formed in pinhole 64a and a scanning direction SD (the 
direction of Y) by making a light-shielding film into a background on the inferior surface of tongue of a 
glass substrate 64. The die length of slit 64b is set up for a long time than lighting field 26R of exposure 
light, and the photodetector 66 which receives the exposure light which passed slit 64b is arranged in the 
base of slit 64b. Moreover, a condenser lens 67 is arranged in the base of pinhole 64a, the light-receiving 
side of the two-dimensional image sensors 68, such as CCD, is arranged in the optical Fourier transform 
side (pupil surface) by the condenser lens 67, and the detecting signal of an image sensor 68 and a 
photodetector 66 is supplied to the signal processor 69. 

[0095] Moreover, the orientation plate 65 which penetrates the exposure light in which the two- 
dimensional patterns 66A-66E for [ two or more ] characterization were formed is installed in the field of 
the almost same magnitude as lighting field 26R, and the base of an orientation plate 65 serves as opening 
so that exposure light may penetrate, so that opening which adjoins the glass substrate 64 of the top face 
of the body section of the illumination system metering device 63 may be covered. Distortion, a scale- 
factor error, etc. of projection optics PL can be evaluated by projecting the image of the patterns 66A- 
66E for the characterization of this orientation plate 65 on a wafer stage system side through projection 
optics PL, and measuring the location of that image. 

[0096] Moreover, what is necessary is to move the illumination system metering device 63 in the direction 
of X (non-scanning direction), as an arrow head A shows using a driving gear 61, and just to carry out the 
monitor of the detecting signal of a photodetector 66, after positioning the illumination system metering 
device 63 so that slit 64b may cover lighting field 26R of exposure light in the direction of Y in measuring 
the illuminance unevenness of the non-scanning direction (the direction of X) of lighting field 26R using 
the illumination system metering device 63 of drawing 1 1 . By this approach, although the illuminance 
unevenness of the scanning direction in lighting field 26R is immeasurable, since it is equalized by the 
storage effect, the illuminance unevenness of a scanning direction is not measured by the scan exposure 
method, here. 

[0097] On the other hand, when measuring dispersion in the coherence factor in lighting field 26R (sigma 
value), the illumination system metering device 63 is driven so that lighting field 26R may be scanned in 
the direction of X, and the direction of Y by pinhole 64a, and the monitor of the magnitude of the central 
point (center-of-gravity point of the quantity of light) of the incident light on an image sensor 68 and the 
breadth of the incident light is carried out for every measure point. Under the present circumstances, the 
magnitude of the breadth of that incident light corresponds to the sigma value in each measure point. 
Moreover, since the central point of the incident light corresponds to the incident angle of the incident 
light, the telecentricity of an illumination system is also measurable by carrying out the monitor of the 
central point of the incident light in each measure point. Furthermore, the illuminance unevenness of a 
scanning direction is also measurable from the integral value of the quantity of light 
[0098] In addition, a configuration like drawin g 12 can also be used as an illumination system metering 



device 63. As it is that front view and is shown in this drawing ,^ (A) - (C), pinhole 64a and slit 64b long 
and slender to a scanning direction SD (the direction of Y) arrange that side elevation and &2WX-1Z (C) 
in a non-scanning direction by making a light-shielding film into a background on the inferior surface of 
tongue of glass substrate 64A, and the top view and drawin g 12 (B) which show glass substrate 64A 
whose drawing 12 (A) is the important section of other examples of the illumination system metering 
device 63 are formed. And in the base of pinhole 64a, a condenser lens 67 and the two-dimensional image 
sensor 68 (this light-receiving side is located in a pupil surface) are arranged, the cylindrical lens 70 which 
has refractive power in the direction of X is arranged in the base of slit 64b. and the light-receiving side 
of the two-dimensional image sensors 71, such as CCD, is arranged in the optical Fourier transform side 
(pupil surface) of this cylindrical lens 70. 

[0099] In this example, as shown in d rawin g 1 2 (A), the unevenness of the coherence factor of the non- 
scanning direction within lighting field 26R is measurable by moving glass substrate 64A and a detection 
system to a non-scanning direction (the direction of X), as lighting field 26R is covered by slit 64b, and an 
arrow head A shows, and carrying out the monitor of the dispersion in the width of face of the direction of 
X of quantity of light distribution of the incident light to an image sensor 71 in each measure point. In 
addition, the width of face of the scanning direction of lighting field 26R is narrow, and since dispersion in 
the scanning direction of the coherence factor within lighting field 26R is small, in this example, dispersion 
in the scanning direction of a coherence factor is not measured. 

[0100] Furthermore, the telecentricity in the inside of lighting field 26R can be measured almost correctly 
by moving glass substrate 64A and a detection system to a non-scanning direction, and carrying out the 
monitor of the center position of the direction of X of quantity of light distribution of the incident light to 
an image sensor 68, and the direction of Y in each measure point, where pinhole 64a is installed in the 
center of the scanning direction of lighting field 26R. In addition, the wave aberration of the above- 
mentioned illumination-light study system (the 1st and 2nd illumination systems IL1 and IL2) may be 
measured, and aberration adjustment may be performed. 

[0101] When manufacturing a semiconductor device on a wafer using the projection aligner of the gestalt 
of the above-mentioned operation, in addition, this semiconductor device The step which performs the 
function and engine-performance design of a device, the step which manufactures the reticle based on 
this step, The step which manufactures a wafer from a silicon ingredient, the step which performs 
alignment with the projection aligner of the gestalt of the above-mentioned operation, and exposes the 
pattern of a reticle to a wafer, It is manufactured through a device assembly step (a dicing process, a 
bonding process, and a package process are included), an inspection step, etc. 

[0102] In addition, it can apply also to the aligner for. for example, manufacturing various devices, such as 
an aligner for display units, such as a liquid crystal display component formed in the glass plate of a 
square shape, or a plasma display, and image sensors (CCD etc.), a micro machine, the thin film magnetic 
head or a DNA chip, widely, without being limited to the aligner for semiconductor device manufacture as 
an application of the aligner of this invention. Furthermore, this invention is applicable also to the 
exposure process (aligner) at the time of manufacturing the masks (a photo mask, reticle, etc.) with which 
the mask pattern of various devices was formed using a photolithography process. 

[0103] Moreover, this invention is applicable not only to the projection aligner of a scan exposure method 
like step - and - scanning method but aligners, such as a projection aligner of a step-and-repeat method 
(one-shot exposure method), and a pro squeak tee method which does not use projection optics further. 
When using a linear motor for a wafer stage system or a reticle stage system in these cases, a movable 
stage may be held by which methods, such as an Ayr surfacing mold which used the pneumatic bearing, or 
a magnetic levitation mold. 

[0104] Moreover, the type which moves along with a guide is sufficient as a movable stage, and it may be 
a guide loess type which does not prepare a guide. Moreover, the reaction force generated at the time of 
the acceleration and deceleration at the time of step migration of a wafer stage or a reticle stage and 
scan exposure etc. is an United States patent (USP), for example, respectively. The 5,528,1 18th A number 
or United States patent (USP) The 6,020,710th You may miss to the floor (earth) mechanically using a 
frame member as indicated by the number (JP,8-33022,A). 

[0105] Thus, this invention is not limited to the gestalt of above-mentioned operation, but can take 
configurations various in the range which does not deviate from the summary of this invention. 
[0106] 



[Effect of the Invention] An aligner can be manufactured efficiently, without using the large-sized 
adjustment fixture of dedication by using the device section in which assembly was performed with other 
production lines according to this invention. Moreover, since attachment and detachment of the stage the 
1 st body and for the 2nd body become comparatively easy when it supports so that the stage for the 2nd 
body may be hung in order to mitigate the effect of vibration for example, application of the manufacture 
approach of this invention becomes easy, and can manufacture an aligner efficiently. 

[0107] Moreover, according to the manufacture approach of the device of this invention, a highly efficient 
device can be mass-produced with a low manufacturing cost. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram which cut and lacked the part which shows the projection aligner of an 
example of the gestalt of operation of this invention. 

[Drawing 2] It is the top view showing the wafer stage system of drawing,! . 

[Drawin g 3] It is the block diagram which cut and lacked the part which shows body module 90A of the 
projection aligner under manufacture, and an illumination system with the 1st production line. 
[Drawing 4] It is drawing showing the structure and the manufacture approach of projection optics PL in 
drawing 1 . 

[Drawing 5] It is the sectional view which meets AA line of drawing 4 . 

[Drawing 6] It is the block diagram which cut and lacked the part which shows body module 90A of the 
projection aligner under manufacture, an illumination system, and projection optics PL with the 1st 
production line. 

[Drawing 71 It is the block diagram which cut and lacked the part which shows stage module 91 B of the 
projection aligner under manufacture with the 1st production line. 
[Drawing 8] It is drawing showing loader module 92A in drawin g 1 . 

[Drawin g 9] It is the flow chart which shows an example of the manufacture sequence of the projection 
aligner of the gestalt of the operation. 

[Drawing 10] In other examples of the gestalt of operation of this invention, it is the block diagram which 
cut and lacked the part which shows the condition of having carried the tool reticle stage system RSTA 
and the tool wafer stage system WSTA in body module 90A of a projection aligner. 

[Drawing 1 1] The top view in which (A) shows an example of the illumination system metering device 63 of 

drawi ng 10 , and (B) are the sectional views seen from the transverse plane of drawin gJl (A). 

[Drawin g 12] The side elevation of dra wing 1 2 (A) and (C of the top view in which (A) shows the important 

section of other examples of the illumination system metering device 63 of dewing JO , and (B)) are the 

front views of drawing 1 2 (A). 

[Description of Notations] 

2 — A frame axle-pin rake, 3 — A body supporter, 4, 6, 7 — Active mold vibrationproofing base, 5 — A 
body column, 13 — 14 A projection system column, 22 — Illumination system supporter, 15 17 A 
subchamber, 16 — The exposure light source, IL1 — The 1st illumination system, IL2 — The 2nd 
illumination system, 21 — A fixed field diaphragm, RST — Reticle stage system, R1, R2 — A reticle, PL - 
- Projection optics, WST — Wafer stage system. W1 T W2 [ A stage module, RSTA, RSTB / — A tool 
reticle stage system, WSTA, WSTB / — Tool wafer stage system ] — A wafer, 34 — A sensor column, 
90A, 90B — A body module, 91 B 
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A) ZM*±lfZ>mi?M (^f^l 0 1) ^2 
Kaf7-r V±-C^<OB3t^Of5 2*«:7L — A (9 0 

B) Srjfc*Jitf*SS2ia ^7^12 1) 

lill^r-^ (RSTA) S:«ftLt, *<Dmi* 
fls7U-A^»ttStt5BaM* (I LI, IL2) « 
£W«*fT5IS3Xfi (^y^l 0 2, 1 0 3) fc, 
*<D»2aMfi7^>^*3V^ ^S2^7l/^$: 

^-s** (9 ib) (Dm^mm^nom^jin 
y/122-124) fc, znmimm?^ 

I (PL) , Xt5*^»2*fr7W— A^fcBttJ^Stt 
fc*G>*^-SJ* (9 IB) ^fLtf lB^t^ 
m^±Jf^^5Xm (^7^^1 0 5-1 0 7) ^SrW 

[0 0 16] »fd^*5BMI-«t3h/tf. %2.W&^^^ 

82**7^ (9 ob) &m^xmfr&xm&&in 

ttXT-VZk (9 IB) Sr#lR3fi7>f ^<0*1##7 
(9 OA) |c|l4&A/-C^&fcM>* ^<OTs"r— *J 

4ZSKWX\ ^Wf2**7^ (9 0B) £r/BV> 
r»2**Kll^*aS:W««rfi i 5ri:dsa*UV^ Ut 1 
^1 2 6-1 2 9). rtU^fcoT, B3t3£fi«r&^ 

[ooi7] *fc, *<&»5xeB\ -Wtir, *<d 
% l ##7 i/-Ai:^©gMS:S«t5I l S'Jxa 

(^7^10 5) ^oftl*^!'- A 
2 *#o{fc«ft«>JS -r ~ v^®« £ tbZ>&W\cm 2 
■MEffl*^-^ (WSTA) Sr»*L-C, %<D&$6X<D 
««Efr J lT5»2B'Jxa Uf^ioe) *©*i 

#tt;7 1 OT2ifffl^7-i 

^«3|JI8 (^^10 7O#*» 

S^fc^r<D^f l -^5R*r#«i-5»4»lxa (^y^ 
10 7O«*«) *<D|g 
2®3t7-f ^IC^oV^Ts ^^7-^^'?:^l2W 
7i/-^b»0*Lfc8^ Z<DfR2M&7<4 % S\C& 
V>T, ^<Oft2:£#:7 l^#:<7}te©&:&>/8<7) 

ffl^7-^?:MU, ^oS2*#7U-Ai:M$ 
tt 6 Jffi W ^ co*&£:lliffl£ 4rtr5 Ii &SbK:^J&S«fc5K 
LtfcJ:V\ SfeK, ^»i2*»71/-^2»* 

^S*tfc»2W«Effl^^-^**«b-C*oKllf*^fl 



[0 0 18] no < t5^mi^^2SSfiEffl^7 L -^ 
**7U- A©±«lcfBl*M*««>^ 

[0 0 19] *<Z>BlfSffiE/fl*^-^fcu - 

^jt 2»7C«)i^iW^^^^ (6 4 a) 

-y3iaEiftffi-e«ffl-rs*«*ttJ* (6 8) t*m-tz> 

0=1 b - 7 r * ^otf feo# SrW-W-*- £ - 

[0 0 2 0] £fc, WlWi:^ 
fS 2 Vofrb SrBf«^3feaE*rRl^Pa!»tt LT 5 

i£^»^ftt 0 >-*— /V (6 4 a) 

taiBufeB*^-A*raka-r«*wfttti» (6 8) t 

<Dffci£&<DSl«tfji£ 2 fcycmmmtr h iKU-t Z>Z.b 

[0021] ^(DftpipaEffl^^-^tt. fm^>« 

*y-/h (6 4 b) i:, ^co^y s> h£ifiiBbfcB3ter 

-A«:*ffli-**«»a* (7i) * fc*rc*> 

|c2ft5c»*fl8«tp6*W-iW"*"SCi:^#S« 
^(Of l ^ £ ^tom l WSEJB*^—$*£ <&tt 

BB8«U-S^"t, ^o»2*#7U-^^K**tb"C 

\c^com 1 b *:<D% 2Btffl^7-^ £ O 

ffifiga«^S<5VNT. ^oS2**7i/-Ai:8«^ 

[0 0 2 2] ^oIB*©*o»i*fM!|(oa» 

HSR1« (IL2) tt, ^|l*»7l/-A (9 OA) 

i:^lt^7>f K^gf^^ ^^i**7i/- 

A^rs^ofBiHSEffl^^-^aFjift^ Rxf*<D 

[0 0 2 3] ^tc, *»W^JBl«>B5HfiBr4, S2*f 
-A-C^l^* (Rl) RlfSif* (PD *1t\*xn 

2m& (wi) srBati-sB^asfi^^v^r, *#7u 

—J* (9 OA) t> :©*#7I/-AC»lt^7>fK 

prtBft»»flRW* (i L2) ^on*hr-At? 

^0»l»fl:S:WM't-SHaW3R (I LI, IL2) b. 
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M2»{4»^^T-^ (RST, W 

st) t&ft-tZhwfrZo 
[0 0 2 4] Jffa>£83fc3£Bte, *<nnftmw&*ftm. 

^com i mwRxtm 2mw(D^LW^^^^f^y o m 

1 (RST) M2^f-^ (WST) SrH 

<D^7l/-A^»LTK^a5«- (5, Xf*7) ^^hL 

[0 0 2 5] ^rco^^u— Ati, -M^tt-< 

(3) b, :«^^W(^LTKIW 
(4) £;frLT®g£;ft£!gl^fcr (5) i:, rco^l 

^*K#LTl£^mt (6) £^LT3£il£;ft,sfg2as 

U (1 3, 14, 2 5) ££r^TU ^<OJ!P^O-ieoSiS 

[0026] t.tz, ^(D^o^—vm^ zcomivo 
ftRvm 2 mfcv&w&ftz^^ttfx o m i 

MS2^f-^?:Ii, ^^1^7^-^ (RST) 
tt, -0>J^r LT^^lMrattRIW (7) £ 

suoffiitb-r, %<om2mt\^\*x*<o&&mw 

[0 0 2 7] RM, *^IW^^2<OB^eH, 

(Rl) 2fctfJBfl£* (PL) ^Ltl 
2«5fr (Wl) *r«Wi-S*3t;^«^^r, 
W (3) t, ^<D^-xUmzttl>XmiffiM1fttt (2 
2) Sr^LT««S*b6»l««?r (5) fcSrfli*.*** 
71^- ^rOBl95«-^»b"Cm2E&SS!5«- (6) 

s:^bT«m**Lr*<oja«**«^*»2»« (i 
3, i4, 25) ^(ommm^m^x^(Dm 

l&ft<DVLm&ft*ft?miX7 L -i? (RST) t, * 
cofg l gWlc^fUTffi t> Ttf J: 5 *rX»*tL-C* 

com 2 ®)ft(D{&m®:tb$:ft 9^2 (WST) £ 

£^TU ^(O^l ^^-^^^||2^v i -^^^:ix 

[0 0 2 8] «f^5»*3SKtt, *W*2^-^ft 



[0 0 2 9] ZCDWr&, ^(OlUf'-^ — 
T^rO|SlSl5«-{C^-L.rm3(OKS^«- (7) ^Lt 

2 gpfi-icM ur b mn\zSM£frz> i><ox& 

* 0 i©»*rt>, &2nwbminttb<Dm\zte&>& 

[0 0 3 0] ^<0»2«fP«-^ ^(Ol2^f-^ 

zxd-k^ (2 4 a) a5Rtt&Jx*r£ass*u\, r 

^/n°^->-^!7-^ tr-* (wi) ii:g?t5iS^ 
KatBO-r^^SrBittfiicXttfiV^ata^ hXM& 

-rzzb&xzZo 

[0 0 3 1 ] 

i&w<Dmm<DMm] sit, *&m<omi&<Dj&m<D—M 
\^$mi^m9&mm^xMW'rz> 0 *«tt^fy^ 

^x#co^ i _l<£>^ v —^/^—^ftic&mtstix^Zo 

YXK r F (jftft 2 4 8 n m) , Xfi A r F 19 3 

nm) §£0xdrv-rU^ if 56«3i s ttffl SttTV^ftjftS, -fc 
tlW^tC, F 2 I/— If^jjg («15 7nra) , Kr 2 
^-if3t« «gl4 6nm) N YAGU-ifOig^ffi 

[0 0 3 2] B5t«picfl»3t3t» 1 6d*bltWSnfcfflr*; 
tr-A<b LTOig^ i Lii, Sit/f^y/<i 7ft 
<z>f£ l I L l icAM-rSo B l iLili 
h'-A-7yfy^^ (BMU) . t-i^»» 

0 l 9^Alt{ayco^co© (i-?-?si'ffib<D&@:ffifat> 
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10 0 3 3] tt#OT5T»«WR!3 1 9te, «»5feK«£ 

S^ftffiWR!) l 9*SEIlSixfcJBlJBW*l Lift, 

•3W#»^r±su#t br3tj»*nTv^afc«>, B3fc# 

[0 0 3 4] nTfb«*tt 19 1 9 Sroli® Ufc@3t* I L 
^ft ^ 1 5 ftcoi 2 ffil^^ I L 2 icAMt 5c tt 

<£>^7-% sV^VIM^XJR, XtfH£ffiWR0 2 1 
Sr-SrtK roJB2JHW» I L 2SriliBUfc«3te*l L 
tt. v^^tLt^^^/l'Rl (3U*R2) <Ds<# — 

5 G BP%. BJ6»Wlfc0 2 lft, W/VRl, R2C 

jS£*u-C^So **5, B£»WRD2 1*r, ^^A'B 
UB2PMI L2fc-cjRW* 

[0 0 3 5] gMlLOti:"^ l^f^Ml (XJ* 

R2) ^BR^««rt(o^^-^o4fefi, Kytm<o&»& 

/4{g;Xf3:l/5<g^) -C. (ffiggftStfc) £ 

LTC^7^ h UVTs h&m*i£tl1tVxL^ (wafer) Wl 

: wtit ^ /wr i ^t; !>x/nw i 

x/nW 1 JiO-OOv^a *;/ l/f ^/UR 1 

-ytW^S, l/f^VRl, R2«P^S 

XfiSO I (silicon on insulator) 



[0 0 3 6] »«3t¥*P LO**^ov^lift»ti 

lcojfeat^rpjsDjcBiX't-s****^ (fiP - ^ bio 

SD (ip-fe, Bi«)«ffi^WT4*fRl) IdiftoTYttSr 

[0 0 3 7] Jfei* % #01J<D l/f^/VR 1 , R 2 *r*#f 
^ W^PL, W^/nW1, W2 

a^y^^ 2^lS:B^tb, :7w— a^** 2cd+ 

Y*[Rj(D*g|fP^lC0^^S:»lFP2 2^Lt, Ml 
[0 0 3 8] ^f^^^^SOjiffitr, ^^OU^Ao*. 

8a*K«S*u roi/^/i^ sortie, U^/U* 
r-^RST^fl^r^a 2 4r***fR]^— 

[0039] *fc, *»3 7A5o*racDS^ota:e^ 

£BRS£>±®(;l-<— uoi/f^^ ^ 3 1 

dSHffisn, u^^/u-<— ^ 3 1 (Dtp&maz&ytyt i 
t^ftl^T- ^3 2d5, — '/yy^^ttR 
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»»$ttru^ 0 iSl^T-v J 3 2±TU'f^;vRi, 

+ Y# fcl W;l/77^^^hS2 0 

^i/f>7;vr7^^yhgm xtfBjfrBWiRiJ 2 i 

[0 0 4 0] mW)M®5Mi3 7 ft, fB»SJB&S-& 4b^C 
SEtt-fe^tf- (*B*) #R«SivCV^ 0 — 0U ^ LT^e 

[0 0 4 1] *«OlRft^'7 i — 5^3 2tf>J5Hffl«rlffltf J: 5 

»*ffi«at;i5ME«, ^Wc^Er^ffilb^^-^cDY^fRj 
(OffiBfi^nm^FEl^co u-if^p^ffj- <t o T ii5*#S 

[0 0 4 2] WJT^ U^^/W<— *3 1> ^Sl^T" 

5 0 ^/^f-^IR S TOi M 
tlfWlO-20 9 03 9f^a (^t6*i» 
3*95 6, 3 2 7, 0 2 2t) #^lcHW*£:JvCv>5 P * 
ffl <£> U ^ ^ /U* 7- — ^ R S T ^ ^tVi^fV^-Jj^ -x? & 
6ri* N ^i/^;MT^RST^2ft©i/f^;v 

[0 0 4 3] **37A5<Z)TW^t^7A 

BbSKffi-fe 6 & ^ L T * *£B l- U $m<D ffl p *s jgfifc £ tt 

coBHPtciy ^^^=7^2 SSrtfrur, 
77y^a^oSK»PL«^T^5o ffi 

natts* e fa, tB»aR&&£ 4 1 n MMt-e* 9 (ffl 

U IH*pattttfiB«ifflB8**4J:9t>ffi<KfiSttrv^ 



5) , sm="7ai 3<D±m^mM^,^mm. xat 

= 9 A 1 3 ©±ffi©*?ffii:#t5fi»fl (2 
«U0III!K fiPfeXdSXt^YttoiHi^^ffiftft) J&sffFStt 
HrticiR*SJ:5lc % 3fiolB»a!BSIg-&6^»fP^»J 

[0 0 4 4] ^fc, gM^7Al 3(Of^^l 
7fl|0±®^Ratt(0*2CDflaM*5t»»l 4#©££ 
ft, r.^JHW*3t»« 1 4 <E> JiSMCfB 2 1 
5 (I2TOI L2#lRJtt*ftT^a) 3ftSX«F*ftT 

(C12PMI L25:U^»3t^PL^j#$tLTV^ 
[0 0 4 5] 5£fc, g^^7Al 3cOj£®^2^if 

7 • Tti/^JjiKrCF 1 A (Field Image Alignment)^ 
5£J: ^i5gft^7 7^^ ^ h-fe^ 3 5A^BS 
£ftTV^ 0 77^^ ^h^^1f3 5 A**^ 
^5RPLSrX*(RjtCj*tp«t 5 icmcDTy-J * > hirVlJ- 
3 5B (H2»flg) aSBEB£ft*CV>5 0 -fc^-p— 
37A3 4l:|j:, V^^*^—i/fab(DFftm(nyt$i&$i 

W-t-SS3t»2 4A3ftS85f:»tfctt, ^^S2 4Aia 
o XtM^l P L Cfc^t 5 !)x/N^f^^^&I$: 
ttfflj-Ct 5 <fc 5 fcfllj* £ ftT v ^ c JEtc, tyt-37 

A3 4CH «^©?x/NO*|B©a«3ft**p L 

[0 0 4 6] ^^j r> x"r—i/%i\coz mm 

5 a <Df&mz y YXfo\£Mfa-rZ£5\Z&W;£tltt2m 
f$T<D$^^X7" — : ^^0TJflf|S3 6 A, 3 6 

rcD#^ KSCSi© , >x/^f-v ? 4 ia^, 

MX«iyx7^K3 9 > 4 0*C»o"C2R7cWJ-S 
»S&i-®@^tt, r)x/^f-v J 4 1AB:r)x/^ 
A-^4 3 A^ITS lO^XAWl^SMt^ia 

[0047] [)x/^f-^4iAit ^Jx.f^!;^r^ 
-^^-eY^jcjgJK^S&i-S^^Jc. xXftRUY 
^m^^"r 7^#lt6o St^> !?x^r-i/4lA 

COPTIC** ^yNWl ^X^fRl, Y^rS]> ^U^ZttcDlHl 

!?(75iHie*rft^3a*«^»/jNre»-r5i:#^, t"<y 
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&&ft-tv>£ 0 

[0 0 4 8] ^:01J-CH, frai/N^— * 3 8 ±tC$f 1 <D V 
ztls^^^ — i? 4 i At&\C%$ 2 0)$^^*^ —is 4 1 B 

/^T 1 — v*4 1 B±m*3i^*yw^'4 3 B^UI2 

4 1BtMtfy=r^*S^ r^/N^ir — v>4 

£ o tyx;^r^4 1A, 4 1 

B, !)x^;l/^4 3A, 4 3B, lkX$ZLtlb<D%&Ws$k 

[0 0 4 9] ^x/^7^4 1A, 4 1B(D2^7C«3 

*tt^FH^o if TtWHc «fc o TiSffiffi KfWJ £ ft, 

mmz&'l^XV^^XT— ^4 1 A, 4 1 BCOffiB, 

[0 0 5 0] ^fc, lUllCiJoV^ 

!>x/>Wl, W2 0/!J 77-f Y&'U0tz.#)(D 

Oj&sgBiSiS ft, r^JilCU^/Wn— 1#RBS 
ft, It W/W-^*RST 

[0 0 5 1 ] #Ct£, ^m<oyyjU • ^ — i^fifj*; 

T^r^i-^FSH-C^t). B2fciJa*-rJ: 5K> *«"Ctttft 

'^77^* > h/8<£> 1 W77^f^ ^ hir>"^ 3 5A^ 
U*3 5 B#gBg£ftTV>5 0 ^rbT, ^tfijo^x^;*^ 
-^WST02OW')x/N^r-v ; 4 1 A, 4 1 B£r 
3fe36«3feWf03fe3£*lRlSD (Y*IrJ) KH*tf<fc5U:. X 
ttld3pfir^l«-OX«y K3 9, 4 0«J 

ftTV>3 0 X»yx7^ K3 9X0^4 0li#U«tl 
^ftrcT— KSr^UTX*lR)icS«iaacJBl Ol 
#(0X^*7^4 4 A&TJM 5 Atf*«E£ft, X$&^ 
7^f^44A, 4 5AC*Wnir->^yK^Lt 



^4 2 A^gEB^ft, Y^7^^4 2A(^ttx7 
-xN'y KSr^UTY^rlRj^aBaffiJcSKD^^^T 1 
— i?4 1 A^g£aSftTV>Sc 

[0 0 5 21 Xi^7^K3 9 ( 4 0lC^b 

T^ttX«^7>f^4 4AW4 5 A£rX;frfplK:*B 
^Ilt6f:^XiDx7^^ WFHa*)'^ Y«J 
X7jy4 2 AC^LT[)x/^7-^4 1 A^rY^fp) 

tcffittiEft^Sfc&w Yte U ^r-e-^ (^m^) ta* 

R«£ftTl^*o #«"CW\ Y«77^^4 2Alt X 
«1^7'f^4 4A, 4 5 AlC#LTY;*ft«£»T*#£ 

£ 5K£J$ £ft-t*s9, Yi^9-f^4 2Al:«tS? 
^/n^x-^4 1 ACOY^fp] (jfe3fc*l*l) ^cOfg®j^3S 

»S*#MiJ^Mfci-J:5Jc:tT^ftSo £ 
<nm^ V^ssxv— v?4 l AoxY^ft-ecoflcg, 

- x ^-fpjiiij coma cg&tf + y jjfam<Dmm « ft^ftxw 

(OmhWL* 9XA^YW^SlfiS4 9 Y AMBUSS ft 

[0 0 5 3] JElCl, l^(DXi^7^y44A, 45A 
bftMZ, X«yx7W K3 9M4 0C»Lt^ 
^ft^T-^y K*^LTX#fttcH»gffifcf^<0 1 
*fOXtt^7>f ^4 4 BM4 5 Bt>f£fi£ft, Xto* 
7^y44B, 4 5 BfC^rft^ft^T— s<y KSr^bT 
Y^lflJ^afbSfiE^. »2<BY«*7-f ^4 2Ba3K« 
£ft, Y»l!i^7-f^4 2BiCtt-Cx7-^y KSr^t 
T Y*lPl^«»»»t?# 6 <fc 5 fc» 2 0^7T-v? 
4 1 B^gBB£ftTV>5 0 :<D!)x/v^7- ^4 1 BM 
BlLTfc, Xi!)=7WK3 9, 4 0C^ltXtt^ 
7^f^44B, 4 5 BSrX^lRj^ffiWrefti-S^^^X 
-T-^-^ PFH^) Yi^7^^4 2BM 

u^xa^7-v?4 i B&Yxmzft*tm.n-r&itib 

[0 0 54] ^JO^^/V • V^s^*T—Z? (y^T 
X-v?) flfcfrm, SlO!>x/^7^4 1AMi 
20^7-^4 1 Bi^WW*flPLO 

o^®, fttf+x*W«<D*ifift*ft»llipj|B«l*t U 

^ ^ — ^ ^^n^^ ^77>f^^h^fir$ 
ft^o *fc, SM^SP Li:^Lt-X*fp]1077 
1/ hirVi^3 5 A^> ^ 1 (O^x/n^x— v^4 1 A 
±C0 ^ x/nW lCOT^-f^Vh^tTP ^i-^ffi ^ ft, 
+ X*fPj{B0^T7-f ^Vhtyf3 5BJ±, B2C0r>ni 
yN^x— vM 1 BiW!?x/NW2OT7-f^>' h =§rtT 9 
^(Cffiffl*ft5 0 
[0 0 5 5] ■^COT^-f^ V hirV-^3 5 A<D^<— 
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6 AtfS@££;h/C^£o ?n#4 6 Atdhfc, g| 

1 oi^^r^;* ^ h3J2 ok3s:®$*xti>£ u?- 
^,kt 7>f* y hSaft«&fflv>T i/f^^R i, R20 

XWcO^»^4 9XB&tfY#0^15$l4 9YB^@)6 
£tL"t:Jo9, r^Ji^^y 1 — v>4 1 BO£_bO$ffiSlH;iT7 

t»f^^77'Y^>'biWS^^M4 6B^@ 

A, 4 1 BttY#teWft*lteHLrK«M9*lc«rt* 
jfVCV^So 4 1 A, 4 1 BOflftM 

Sr«ffi*PXL-CSStffifc U »i4 9XA, 49Y 
A, 4 9XB, 4 9YB<Di A tt>V\cm^Xh£*<\ 
[0 0 5 6] *1t s B2l£*5Vvr, XWJ-TtfJ K3 

^✓Nj*^— i^4 1 A, 4 1 BJitCtt, -ttt^tUjS^tffl 

2 3AXU<2 3B#K«£;k-CV^ 0 »ft»2 3Afi, 
12] 1 Ogft£|5 2 4 Al^UT^^^— >>4 lA^tt 
■ S:^r3t*S:*±L, 5S3t«P2 3 B 
(C»lt!)x/^f^4 1 BCO{4B^i"*^^^ 

[0 0 5 7] ♦fl^^x/^f'-^WSTOB- 

yhtyt3 5AOjt» Oftfflf'W ^ S2W77^ 
5BO#tt (*ftffi*'M ^tiXWJc^m 
^S^±tCga^J^tbTV>So -tU-C, 3frteAX£ri§9X 

fa<Di<~ if^H-5 OXA^Pjf 

1 AOX«JOi|£9lSs4 9 AXttlflMtdftTV't*. 
Ml^-Afc#*AXlcHLT*rai;:, 2oOfj-S'Jt:*-A 
AS + X jjfa<D V— 9 =^m\ 5 0XB^»2O!> ^^.x 
1 BOxn^ii4 9XBfc:j!B»§*b-t^ 

6 0 ^frb2oofHBJif— Aoft&K:, n^icjiz^r^tc 

UlltbfcthSBJ^-^ , t>»»«4 9XA, 4 9XBtCfiRStS 
*VC*5 9, U-fTjfttSOXA, 5 0XBtt^tl 
Crai/N^— 5*4 1 A, 4 1 BOX;fr[*]Ot£fL Ztt(D 
[p]9 0[E]«cft > &tfY$tf]0[H]9 0[E]fs 

OX A, 5 0 X B 0#ft Wm\*. SM^PLiSrffl^ 
fcB*«f. 2kX$7 y^^l/b^z 3 5 A3£l£ 3 5 BO 

[0 0 5 8] *1t, *«AXS:ii9 YtticsRrftWWtt 
2 oofHRI Ad5 if 5 0YA^6I 



1 A(OYi^l®4 9YA, Xtt!^^ 
^^ — ^4 1 B(DYi^li4 0 YBOfViX^MJH 
IfTSMH- 5 0 YAtdJ:o-C3felEK3t+cO!>^ 
✓n*X— 1 A (X«4 1 B) OY*(p]^t, Z« 
O09O[e1<E*I , &tfX#0[H]«9 0[H] 

b-fe>1h3 5A, 3 5 BO^;h^*bOtfc«*'h&ii9 Y 
ttfcWfctfffl If-ASrftS l"— 1f 50YB, 

soYcfcttttfcjh/ri^So ##yo»g\ ja**^*p 

L£ffiWcIgft^O?^/^^-->M 1 A, 4 1 BOY 
#ftO{fcBtWJl£«:* "fAOW— ifT^W-5 OYAOft 
MffijWflV^Jv 77^^^htyt35A, XJ13 5 
BOttfflBjO?^^f-^4 1 A, Xfc4 1 B <DYjj 
ftOffcBtHMI-te, ^tlftl^ 1f^tf5 0 YB, X 
tt5 0 YCOtf»J«dSfflV^fo*t5 0 ^-fT»tt5 0X 
A, 5 0XB&t/5 0 YA—5 0 YCOfj-aOffiO^ft?^ 
te, -^JiUtO. 6~5nm (0. 0006 — 0. 0 
0 5/im) SS"C*>^o 

[0 0 5 9] {'x/N^f-^WS Tffi© 

mF^ti-5 0XA, 5 0XB, 5 0YA-5 0YCH 
Hi Oir>"9— 37^3 4t£@^£;h,"CV>£o fll 

is * ^£&®>f^ p, r 7 -r p« v b mmz&ft-r s 

K¥X\ If^P^ffS 0XA, 5 0YA«H©tmi 
tf— AdS^^/^^v"— v>4 1 A, 4 1B^li4 9X 
A^^fe^ttr, !)i/^r-v J 4 1A 1 4 1BOfti 

T % Xi!) K4 0MYi^7^^4 2 A, 4 

2Bfcn*jK-e*uft^s;, wtfta, xtt»s**^o 

y^7xyn-^^r-;V5 1M5 3 A, 5 3Bd J 
S^^tu, mb^rBS^^fc^^, Xlft^7^^4 5 
A, 4 5BW!?x/N7f^4 1A, 4 1B^ti^:^ 
■^ttX#<7>^ti5«5 2XA, 5 2XBMY#Oi^ 
5 2YA, 5 2 YB^Stt) ftttf>tl,T^^o ^tL^D 
-7xy3^«5 2XA, 52XBW52Y 
A, 5 2YBCJ:oT^/^r"V ? 4 1 A, 4 1 BO 
^hP-^^ T>m/N^^— v?4 1 A, 4 1 BOX 

[0 0 6 0] m^BBUT. fliliB2 0?x/^f- 
i^4 1A(C*3V^, 77^^^h* J »7Ltd^B*» 
mz®ft1-Zt %lCft y YWOU— »f^tf5 0YB3&S 
U—tf^W-5 0YA^«Jf9lft^bttS. rO^fCYJ® 
if^W-S OYB^b^ffWSOYAlC 

— v>4 1 AOY*60^®)^4 9 YAlC12ttOU— !fT* 
ff5 0YA, 5 0 YBA>e>OffaiJf— A75»S|^B#tC^W$ 
tbS^fi8"C, U-f 5 0 X Aid <t o tl§ 
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[0 0 6 1] jSU^jfeirLr, M&tflHME4 9 

YAWX*lfiOftSd^ ^fWH-SOYB, 5 0Y 

V * > hP*ldtt^3ix>^x— 1 Acnm^—fUtf 

4 6A^fflV^t77-l'^y h-fe>"^3 5 AO*&fcH + 
Mi*LTYm«©JKjRfcKfeU MfettUitt**)** 
6AM^f^^T7^^^ h»«ftSrffl 
^TBtt*'L*«:K*P£ IT YJS«OJDK/S*rR3ei-S ± 5 
fcLTfcJzV*. r^ife«C*5V^, »»»4 9 YAldU 
-fWff5 0YB, 5 0 YA^feCDH-Wtr— AdSWit 

twgs 2 YAofhay^^^v^r ^^^^^-r— ^4 1 a 

[0 0 6 2] JhlEO<fc5^#J^*^<^-*^~ ^WS 
TOffl-SJi/^AW:, Xi©l/-fT#l|-5 0XA, 5 
OXB, Y#(0 U-f f ^D- 5 0 Y A- 5 0 Y C , YM 
(DV ^T^^* — # (5 1, 5 2 X A, 5 2 X B) % & 
t/YttOD^Txy^-^ (5 3A, 53B, 52Y 
A, 5 2YB) &^As~?ffif&£tlX^Zo Riffle Ell 

2 (®ctb*T— v>) OXY5F®P^02^tc 

*/i/K»««9rt(0^^ 

[oo6 3] *«i<oa«j«*as«o«** i l*s 

Ar Fx*^^ J* (8*1 9 3 nm) Xf*F 2 U~ 
If (ft* 1 5 7 n m) <D J: 5 **JtttfcXffiaWM*«>* 

tf>, 8**H6^f)!)^^T-v?4 1A, 14B& 

nfc i mm. xiMis^^-^^^^ratsM 

^rOfc&tc:, +^^rw<l 7, 15. 
/u^— S^*RSTSrBBtpffllB (U^/i4S8) . 

[0 0 6 4] #;ic N *«<o»»Bt*a6E<50»5S*«fe^>-- 
^)JtCO#g]3-Ej9$r#f^Lrlft0>B-r5o a 



[0 0 6 5] #*^»-/W©«*ICO*RWi- 

rco|gj3(c*5V>-c, lfe»-easttTv^*#7u— 

AtL-CO^^-^9 0AH A*-*** 
2, 3, «iSISfi6 4, 6, 7, **3 7 

*0^x/^f-i;ft9Ttfffi3 6 A«fc Qffij&ZtlX^ 
7*ft^l 7^»jttSJxfc»lBRW* I L 1, 

7fr^s<i s\z&wi$tiitmftmm%kki,x<Dm2m 

W»l L2 J:5«**tt-cv^. -y-^-YV 
/*1 7 (glPMl LI) ^ 7l/-M^^2J: 

/<15 (fg 2 I L 2 ) J*, ^7A13i(C 

So 

[0 0 6 6] f/ft^lSO^fiY^lR] 

OfeSt*^) KWl 5 adSKtfr*)9, m 

W5R3t*MB l 4 ic^f tt^ KM l 5 a JtVf-^-r ^ 

^15 (S2W1L2) ^Y^i^7h-Ct5J; 
5fc*J*$*tTV>a 0 Kttl 5 ate, «x.tf, 1891 

5R*»lfBl 4K*tLT*7«'f K#»^i&fcJHW*3c*MB 
i 4ic^^ttfc^-^c^r^^^^-^^^>^ 
L#5 C Ht-. 5 SrB^cottfltlc 

Wot, t©t^flr^l 5^^:coB3t^ffiB^ 

Z>&0\£mf&£tiX^Z> o *fl^J:*btf, «^«^^ 

rau HBW5R£J*ffl i 4 tc*f tt 2 4«»t^tffiEP i 

W/ft^lS (S2PMIL2) 

icr±, mmzk^nn 1 4 tc*f u-t-y-y^ ^ 1 5 «r± 
-c, -y-^-Y^i 5 (fg2j$i^ 1 L2) sraii^a 

[0 0 6 7] B 4 (B) tt#«<Ba»3te^* P L (Uy 
X^^ol— /u) ^r^L, r |g] 4 (B) ic&V^T. »J» 
*¥*PLfe m©c (*«-CW:7ffl) o»S>miS8 1 
A, 8 IB, -8 1 G^M^fRj^jgjfe-r^witC^o 
T«**ixTfe9, *T»0»W*«8 1 A, 81Brt 
tC^^n^tbl-'^X^S 3 A, 8 3B^LTS^l:^ 
/j!2)W(Dl/yX8 4A, 8 4 B*SjRJft3*U f^«t- 
ft&CD^§iJ^fS8 1C-8 lGrtlC^U-^XXHIHlffi^ 
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fetLTV^o Si-. ±ao»fj««8 1E-8 1GlC 

[0 0 6 8] 4 (B) OAAj»^»5Wfffiig-e 

fe5El5^-rj;5(^ £MMtff8 1 Bir^^aWRS 
-C3lK0f«-9J?)^#«f|5 8 lBa-81B c&UJ(Bft*S 

tS:Jtbtv, :tif)W^#S8iBa-8iBci:-?: 
oTH:o»W«1W 8 l AO±ffio3ffi9ft^CiA:^H- 

$J 8 1 B a~8 1 B c \Z.K» btlitWM'K t 

±st<D9t»rz&nmKB i b-8 lc^ne^a 

^;i/Mci;ot, 3tttWS4rtT5r b&X%Z>wm 

-eil*££*VCV>£ 0 rO<t 5 ^-©^^^§158 1 B a —8 

l Bci:^h8 sSri&tffrr*:: i:l:J;ot, 
^ P L t L-C/hfflflrt-S r * *5-e# So 

[0 0 6 9] *«KOS«***PLSrl!3g"t"5*&lC 
te, ^-fU4 (A) iC^i-J:5t-> »IJi®8 1A-8 

i-J^lc, llvsc%«dPIS«:fTV^ft^&»Mttn8 1 A 

-8 1 G<Di&f&&nt>tlZ> 0 *<0&, S#3fe**PL± 
(Petzval sum ) fc$t£>tbthZo ^Lt, ttffiiRSfcXfcfc 

tm 8 l A- 8 l G \c#M LT. StffiiRSS^ftoJBH £ ft 

7jk~f£ 5 Id, &9Jttffi 8 1 A - 8 1 G<D5MSj&Sfr:b*V 

ofcttffi-e, s»*^*PLo»aicHaEdss7-rSo ft 

ffJWSttfettffilRSg^a<5#, W^tfy^/^-jr (Zern 
ike ) &*g&t>m^X J f4X >a>\ ^S^ftftif 

ft^S P L<D^m^m, Xtt»W*Bi*it-e«»Sr 
t?AtfJ:v\ ±1B«WEi: LTiS:S£#;^5R P L 

ft< £ t loojfi¥*^S:SiDILtt>J:<, mcu^ 

x^u-p* ^ bxi±&mzjg;cx j t<D&m&#ifrm£itox. 



HXUft^) , 4»Kl«OWI5ICWfM»<r : MjEi~«RlHi 
jBKftif-efcj:^. £<btc, »lf***PLO|ME-e»4 

**«^o(ttB m^ft^m+t commits) ^mm 

[0 0 7 0] ft;fc\ fiKfiPLlr*^^a^ 
JWUTiftK^RPLOft^WSSrffS^&^t, 

ft ^-eK® Lxm&ft&&mmT*mmmm*m&&* 
thx\,^z>cox\ mm^nrnm^cxox^commmm 

[0 0 7 1] *«(DSMflPLft -«fcb 

#Rtf[lK$<k§fl(WO) 00/39623 ^{cm^^tlX 

*^5R) £^Tfc£V\, MIC, M*«BR^H§(W0)6l 
/65296-^|C^^^tT/Tl' >k ^> J; 5 l£> V^MlCjfttft^o 

S> X^yx.^#M2000-47114^^^HTV>5«t 9 

1 5K»B»f5R**rajK3t** PLt LT 

■««UXt>J:v\ SIS^BBCWO) 00/39623* WSt6* 
H»WfflK09/644 f 645) , SK^M (W0) 01/65296* W 
J&-rZ>*mWftmm09/7G9, 832) &t/»BB2000-47114* 

[0 0 7 2] ScJd, [g] 7 n^M(D*- : T — t>^i/^—;U9 
1B§:/tU ^cogj 7 ^C^oV^T, M&X£:£tlX\<^2>x 

^/^t-^rst, :MMtS^^/H8, 
ifT^H-Sr^tp) > ^yr7^^yhgt37, -^-co 

Ji/N77-^5Tlf»3 6B, Wtyf^v^a 
t/37A3 3ld^$ttSir^1^-=3^A3 4 - 

[0 0 7 3] Z<DX"r—is*:i/=L (D$&tLW& fcT? 0 
32WK85) . tyf-37A34cot^=i7A3 



-13- 



3 £cDg$i®, RWx-^X'r— 1 A, 4 1 B©1 

m^ti^ti^&fetb e> ft r v > a « s ic # * «t 5 \cmm 

MIC H^m^iK') 2 lco^^rfr^^lcf*, H^K 

5/J^T/hW^cO|l«:u— if WJx.tfYAGU- ifcoS5 

[0 0 7 4] &fc, MS \^®\<dv — ¥ ^is ^—/V&fF 
U 8 td^T, n-^^a-;V9 2AH 9 

x/nd^io, rcQ±U:l£:B£ft£ l/f^/vn- ^ 
111, atfu^/WMfeSBl 2 «fc «9 «I^c^4xXVn^ 0 
?ji^n — l Olcf*, ^l^ffc^-v^ — ;u4«<d:7 

[0 0 7 5] J^l/^r[2l9CD^n— — h&#ifC, 

ft£ r^y-y/v-AAj £pg^ 0 ) 
v<Di3;g£ft-cv>£^ y — ww- a (;itL£f r^y — ^ 

[0 0 7 6] jfei"«l*!ag9-f ^^*5ttS»jgXS^o 
[g]9<D*-r y^l 0 1 Jcjo^T, IU3<D 

MBx^Xo^. ? y— ww-aa^i A±-eSjK 
KJtttBo^ff^e^a— ^9 o AO«iS:SrfT9« -£ftU: 
i<^fyyi0 2lC*5V>T, -ttf>*fl:*^a — A-9 0 
A©7 A3t-y 2 ±fcHBWa*£«Fffl 2 2 ^ UT 

KBU JSW»3fc»»l 4±ldflS2JB0§* I L2 3ftSiRtt 
[0 0 7 7] *<D'&, ^fs/^lO 3JC^5V>T, 

^3t»»RS±^2^«il8"r^-rJ:5^, WSJE*? 1 - 
i/t IT i/f ^y^f - ^ R S T B ^Mt 
5 0 wCD&HC lA^^^^r-^^ft^glc 



is «2MiL2) tmmp i*-e#>&£ft> x 

15 K2PMIL2) f*«*^fifcB^RStu6. 
#0)J^Xj,U^A;*x— i^fcRSTBte, 

3 1, ^tfU-^A^x— v>3 2<fc 9«J#£ftTl^£ 0 

JEfcU ^FH^-cfcftd^ i/f^/^f-^3 2±C^ 

mm m^x zmwm&iommftm* ^-u^7r^ 
* (aim <D&tt&&mTztc&<Dftmmm*&wi£iri 

[0 0 7 8] ^tl^-C^Xm^Mtf LWy^l 0 4 
(Uoi^T, @4*r#J!8LT!&WL)t<fc 5lc»If***P 
L<D*aitwilE*5tTfettrv^o -^b-c, ^f^ios 

^z».-/l/9 0 AicMLT^rCOSJK^^P LOift^ff 
:bft5 0 -^Ofc&Klte, |g3 0>*{*:*2^—A'9 0 A*> 

7A2 5^SM^7A1 3CMttil^v\ coj: 

[0 0 7 9] ^fy/1 0 6t£33l>-C, I6(DIS 
^ JV* v-— i?%k R S T B K*t LtW A-T 7 ^ 
V bIHS 2 O^LTlSSffiRD 2 1 ^rlS:ttU-C, 

t L"C©IU^^f-^*W STB Srit«t 5, * 
tflJCDX;^!^'^^ — ^WSTBIl El 1 CDH^OS! 

fc, t7'^7A3 3 i:»LTH8ffl©t 7 A 3 

4t>H£g£ft5o COtttBTN X* h^y ^ h^Srfi 1 ^ 

[0 0 8 0] -fcftfcflK ^T 1 y ^ 1 0 7 iC^o^T, m 6 
CO^^^ev?^.— yU9 0 Ad^XJrl^^^^^^— v^R 
STBMIl!)^^f^WSTB^^to 

^tr, ±iaco^2MaS^^>'-emi:i^e^^ (8¥AB% 

-^i/a-;V9 1 B^rE] 6 00^^^^^.— OAiC 
(121^1 L2) jWHW»£#»1 

^x-^^JK^^^s^^ffiBtc^-t-^^*, 

/U9 2A« : t^^9 0 Atcm^-^n^o -t© 
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[0 0 8 1] *tufc«< o 9^^v>r, ^co 

? WW-^A-e^t^Eiao^^-v 5 ^— yW9 OA 
*^^a-/P9 0 AMiMi tt, mi<ou^ 

Ot!)^T-^WSTJ: 0 ^^^x—^^^ — 

ti, j^t^^i 0 3~i 0 atmy&ztixikcDSn 

[0 0 8 2] K\cm2miky<<f ^^it^ffii^XS^o 
£!&f^-r£i:. 119 0^^^^12 113:^1^, 
2^C0«l^-r<t 5l-> ^-W^BO*lB±f 
IftJKB*^*^*^^*— yv9 0 BOJBStSrff P. * 
tl^<^f^l 2 2^*5V V T> ^CD#{£^v^~^ 

i/f ^ r - v^S R S T SrtT 5 o 
^fy^l 2 3JC*5V>r, *#*^^9 0A©t^ 
39^33l:-feyf-37A34*MU -fe^*— a 
7^3 4lCg*«2 4A, 77-f^^htyt35A, 

Xi^u— tf^F^W- PFH**) ^^ifei-^r.Jr^cto-C 

-fe^lf— =27 h^ir^t/IlS^tTPo *rb 

^77^12 4^*31^ *#^^^9 0A(D 
!)3:/>^7-^« VTtfW3 6 A. &tf*ffcfc:Jfl«bfc 
#3^*7— t^ft 9T*flH$3 6 B^IT^^7^5 

Btf^tf-TS. **X«^<*7^1 2 5K1»IV^-C, B 
^^-/i/9 1BSrH^to frVfttSthtcXT—^* 

(O^75/7 P 10 7^ \E\ 6 0 
[0083] *7 7^1 2 5 Wf-^^^^9 1 

0 7tSl^UclA^f ^^T^^RSTB^to 
&t*. ^bT, ^7^1 2 6(C*5V>X. * ?V~fl 0 
2^1 0 3 ^If^lCbT, X*^*"^^^— 

SE* s tT*?tbT*5 9. aT-yfl 2 8IC*5V^C, *7y7 

1 0 7 "Cf ^ LtX^^x/N^f-^WS T B ^* 

;W9 0 BKS&^&tfo *:bT, ^^10 
5W10 6i:Pll$(aT, Ift!)x/>^7-^S:ffl 



V P L <0:£ft:^e ^ — 9 0 B lC*ti" 

[0 0 8 4] Ztl\Clgi<*7v7l 2 9K*5V^C. El 7 
(?5*^^jx— A- 9 0 B^<bX : irl^^y'W*7*--> ? ^& 
t;iA!)x/^7-^?rli^t-C, ±ISomiK^ 

^-oo^^^^i i o-caacwiE**©^^*-^*^ 

a-;i/S:*^^a-/w9 0B(:g?ttt, BaR-^lS* 

:/l 3 0U:*5VvC* ^O^^tlfcS^*^®^p P p 
Bt UT^ 9 — WW- AB^P>JRtii^ttSo ^rOftteS 
^75/^12 1-13 0^91$^ &tf>Sip p p^ 
rtSix-CUWHSixS. SiSS^^y (Sfll 

4r^Sr»*Pfl«trr bbTlHTbTV^fcO-CfcS. ^ 

SM*^7 bT ^ 5 £ 5> \z.mW~rM£ ^ \ 
[0 0 8 5] *«(Z>»3g*«fett, l^-ttlfflOB3t^e^ 

«sns^f ^^*^*^9 i bii m2®3t^-r^ 

-CgiJ^flc^&^aL— ;V9 0 BSrfESJBjfeirt b-CffifcK. 

-ftttU&y-Jjv • *7— i ^SoM^^r- ^Sr^t 

[0 0 8 6] #W^r**lOt-*^^^~— ' u 

9 1 B<Dm&ti$M:b brttfflStufc*^^^— ^9 0 
B t SJ&t-to lc® p p p tteZtiift* <fUftd s «S V ^ V % 9 f IJ^^ S 

STSr3£«fbT*5!K ^37A5i:^bTlWi 
^6S:^b"Ca*3t^*PL4r3E»b-CV>S^:«). 
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[0 0 8 7] ft:Jb\ ±taoHllte^fl8t?tt, 

7>T v&KitTv^a^ XtefB3<0ast3g9>f v 

1 1 1 (DTs'T — $*&$*3.— /^j^ff^i 

T'fc«fcV\, fcSV>tt, H9<D#lfttffS2«jS9>f V'fc 

9 tilV^JH^***^*— ^ (9 0C) COMit^x^ 
:/ (^7^1 0 9^77^1 2 lKtBS-*-*) $r 

1 0 7^77^1 2 9(cf@^) -C, »3M3S7>r ^ 

7^ (77^1 11M12 5^*a) -e«i0*s 

tbfc^7-^^^^$r^2®i3g7^>'C>77 i ^^l 

2 9-CSB2»3&7^^*ft ; e^a-^9 OBlC»«t 

[0 0 8 8] ^«lcLT4«JiO»!5S7'r^SrR^-C, 

[0 0 8 9] m ottlB*%Kircr±. 

±<DBR«*XJ*« 1 4 ±KSS 2 Jft93£ I L 2 AS 
ttHlCttiFteO 2 l#u*-*/w<— *3 l±tcl£@£;ft, 
5 Ml, flitf 7 2±"e» 1 MB* I L 1 

(t^ft^n) *£#bTv*si«w*3a*ffl2 2 

[0 0 9 0] *:*^=>7 
a 5 er>if:/=» 7A5b icIHHAStt 7 Srtf* Lt 



oT uf^/^f-^R ST^rJSt^ J: 5 (c: tt 
[0 0 9 1 ] *38§go|ll6(OJglB^fllo«lJ:ofr 

^^7-^Mll!)^7T-^t LT, £9 

WiWbSftfc^^-^fcttffl-rsto-efc?!, bio 

[0 0 9 2] 01OH mMig^^^l A_h-C# 

X'r—itt ItOIftUf ^ W7-^R S T Aft, 

B^tl^Wib^-r— v>3 2 At* ZL<D~nJW)*'T — i? 3 2 

i^3 2AJifcHftSft*«lW3RII«BlE«6 3fc, W«J* 
^r-^3 2 A±lC«tfi£jh,*^-l'^A'RAfc, 

-*m*3 1 A±^@«stt<5S:i*«2 0 At, 

2 0 AlcH^*tt5H3em»3R9 2 1 AtsHta/cv* 

So *^-^W3 1All BIOWM^ 

3 1 in/J^fc^ l/f^;W-^RSTfi^ 

77- $>T?*>*fc*, III/f^/^7-^RSTA 
6 3 14, J»W*©IS£#*<&tfe>* 3t-i/y777^ 

[0 0 9 3] ^fc, g| 1 0tr*3l^T, S2(DWI77 
—\St LTOI^!)x^7-^WSTAIl 

4At, :0=i7A3 4 A(C*fbT^t)TtflFB3 6C, 

3 6DHttftt) T*f s <t 5 fc&nztiz^— *mt 

3 8A^ :^^W3 8 A±lC2&7cttfc.»I()& 

4ic^, ^^1^7-^4 1 c&x#fauuraH-5 

tcZXDXmi) ~7tfJ K3 9 A, 4 0 Air, *rft*-r~- 
^4 1 C*rY*rft^K»-TSA:«)<OYtt^7-r^4 2C 

^38J;n^^hi^^ plib^7-^4 1 CO 
^SftffiS^El 1 A, 4 1 BtCit-< 
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iWSTAIt i^iLT^x/^f-^WSTiD 

[0094] mi o^comm^nmmme 3 com 

Hll (A) tt. J>B0]£tHH3£B 
6 3 CO— MSr^-f-¥fl5Ek El 11 (B) tt-tOIEB^fe 

^feKaBea-efco, hi 1 (a) , (b) 

-/U6 4aMjl^lRlSD (Y^ft) lC^V>^ ^ >y 
h 6 4 b#J£/££;h/r^3 0 ^/ h6 4 bO^$^ N 

B*3tofl9^««2 6 r x <o fcfi<t»ffiS;h/c*3»K X 
y v Y 6 4 b (DJSSBKH* y s/ h 6 4 b SriiiS LfcSft 

S) CCCD^2 »7G<z>9HfeSf ^ 6 8 cogft® j^MBS 

6 8Xt;ft««ttl«6 6 0«Bftf 

[0095] *iz, mwnkftmmme 3<o*ftn<D±m 

ojlf9^*«6 4k:|W»-r*WPSr«5J:5l^ H8eJ3SS 

C0 2^7CCO^^->'6 6 A— 6 6Ej&5^$tufc^* 
*aifli-6»*S6 5#R«£*i,-C:|3*K S9£6 5CO 

6 5 <0#ttSMffiffl — ^6 6 A~6 6 EC0& 

u ^co^coffie^thay-r^c^ic^or, 

[0 0 9 6] £fc, HI 1<0JS88*»8I3£B6 3£iB^ 
r»M««2 6RO**S*fil (X^rfpj) coflSgt?k£ 

6 4b &Y%fa\zm o&o e 3 &$lw 

KW»tt«»«6 3SrX*|ft (*jfe3S*^) 

w-»rc#ftv^ jfeat^rtioHRatf 
ftv\ 

[0 0 9 7].-*, !H9HiBtf2 6Rf(03t-Uy^7 
r** (oft) «)tfe>o#*»HIPJ1-*»^ tr^tf— A* 
6 4aTffl!B«8 2 6RSrX^ Y*|Rj(d^S*r 5 «fc 



#tfjW^*T?coAdt*co*^S:^^^-r 

[0 0 9 8] ft*5, iPMIHSt6 3^L-Ti^ m 1 
2co£5ft«/£ 1 b/Bv>£r ir^-CfSo H l 2 (A) 

t£6 4 A&TFi-W-mM. Hi 2 (B) tt-tO«JB5H. El 
12 (C) te-tCOjEffiEI-CifctK rcoEI12 (A) - 
(C) 3(f7^SS6 4 AcoTffifcijtofcJBI 

^fti lttV^V6 4 aMM^SD (Y# 

fsj) icawiv*;* y ^ h 6 4 b ^^^^^3(d^-<T^ 

1/^X6 7, Rt52ft7coaMfc*^6 8 (rcog^Mfi 
KffilOftELTV^) T^gfiB^J-U ^ y -/ h 6 4 bCOUE 

asfiBSft, ^cov-y yK^^yvX7 ocoft^iftft 
7 i ©attffiasKKSjh/ci^a. 

[0 0 9 9] CCO^jT-^> El 12 (A) ICtSM" «fc 5 IC, 
* y 5/ h 6 4 b T?JS9l«« 2 6 R 5 <t 0 J- It, ^ 
Bl A-C*H- J: 9 6 4 A&tftfctti***** 

*rS] (x*fpj) t»iLt, *w-Wjft-e««aw-7 i^ 
^SA#t3t^**»*OX*i^o«otfboS S:*=i 

£ 0 ft*, Mn«K2 6R©j|**rtl©||tt»<, flS^ 
M^2 6 R^T?CO=i t— l^^^^r ^ ^co^S*fp]co^ 

<z>*at*rRjotf e>o# tttfSJ br v^fti\ 

[0 10 0] t p y^-;>6 4a»^W2 6R 

COjfe^|R}C0^^1S:gUfc^|g'C, Xf^^SS6 4A 

^6 8Jc»i-SAlt*co3tft5>*cox*iRj, Y*r6]co^ 

co^ Uir > h y Srlif^flWcW-air 6 C i ^-c^ 

5o ft4b\ «r3Sofl8M3t*» (I1^2TOIIL 
K I L2) oKBJRaS:»JWUrJRaw«ESrtToTfe 

[0 1 0 1 1 ft*5 x ±Bo||tto»ttottKB3tJSK«: 
ffl^T^^JiJc^fr^M^SrSt^S-rs®^, rco 
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[0102] ft&s *&w<D&ftmm<om&t ttn* 

fifflCOB^fi-^ JlfiftiR^ (CCD* % 
[0 10 3] *&W&. **rvZf ' T s *s K • 

■*\ ^f^-ryK' ytr-b^a; (— jbb##5« 
icy ~T*—#*m^z>m&Y$s xr-^ryy^s 

[0 10 4] £fc, pTSj^x-v^^, Floors 

#5,528,118 Xfi#B«fffF(USP) !&6,020,710 
(W¥8-3 3 0 2 2^i) lCH^^^tTV>5J:9 

[0 10 5] roJ;5^*3BWttJiao**o?gllB^I8 

[0 10 6] 

[0 10 7] ^iK^^^^oKiS^jSfeliiiix 



[EI l ] ^Wo^jJteo^ffi<^---WcoS^B^B* 

[EI 2] BIO^/n*^ — ^*&3^¥®0^* 

So 

[■ a ] mi o«»?-r >xmm^<om^«^mm.(o 

fc^EI-efc^o 
[H4] Ell +<Dlft^5t¥*PL(D«^^Si3g*ffi 

[EI 5 ] El 4 ©AA»l^fi 5 UnKH^fca. 
[El 6 ] SS 1 ^•CKigfoSKB^fi^) 
9 OA, W«^PL$: 

[EI 7 ] IB l co^^-T ^8i^oSfl2B5fc3£fi<a 

s*es*x— a^q i b sr^-r— v ^tcMrfL 

[El 8] Ell ^op-^^3.-/>9 2 ASr^TElT* 
[EI 9 ] ^oll*^*JB^ia*B3t36B^»3fi^-^ 

[ei i o ] *&m<omi&<Dj&i&<Dib<Dm\z&^x, s 

HfB*SSB^>*#*i>a— ;f9 OAiaiuf^^r 

[Ell 1] (A) ttBl 0<DJ»W*H*BS«6 3co- 
«l4r^r¥BH, (B) fiHl l (A) <DaEW>b jL/c 
®rffiE! 

[Ell 2] (A) IJSl 0<DflRW*ffM$Sia6 3 01 

owofMrcsr^t-^pffiEk (b) wai 2 (a) coiay® 

El> (C) «812 (A) GD:E®El-e£>5o 

[*3H§-<atfcW] 

2-Z7W- A*r^**, 3-*#XJ*SR, 4, 6, 7- 

14, 2 2-»JRW*3t»»* 15, 

16-Btt#«L IL1-I1PM> IL2-* 
2PM> 2 l-HJeflMF*fc0* RST-i/f^^7 
— S?5R, Rl, R2-l/f^/K PL-fi»3tf», W 
ST-yx/^7- Wl, W2 — 34- 
-ferVir'— rn^i^ 9 OA, 9 0 3-***^^-^ 9 

ib-^7-^^-;k rsta, rstb-xa 

U^/UX^-v^ WSTA, WSTB-IIyx/N 
^7" — v 5 * 
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[mi ] 



1134] 
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IIS 3] 



[El 6] 



(ILZ)15 




15a 



J 




(IL2)15 20 21 nrTD 



16^- 




23A (41 B) 



[H7] 



[El 9] 



91 B 




i 



1 n ♦(PEga-A'A 0A<DIBA~1 |*»^i-^9 0BOflA 
H I 



i o 3 VT* rawoiditR*. 



T 



106 



I 



XA*xn*x-5>**»*l/ 



IB*****. 



ttS3t»3KOjMI»B«H 28 127 





frftSOTft. 



^12 9 



110' 



1 



1 1 i^ l *3^y*g*-*c«o*u I 
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7ny h-^— t?<DWl% 

(51) Int. CI. 7 BttSUBE-* FI T"?3-K (#%) 

H 0 1 L 21/30 5 0 3 B 

5 0 3 F 

V & — 3C030 DA01 DA04 

5F031 CA02 CA07 HA13 HA42 HA53 

HA55 JA01 JA06 JA09 JA14 

JA17 JA32 KA06 LA07 MA27 

NA02 NA05 
5F046 AA23 AA28 BA04 BA05 CC01 

CC02 DD06 
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